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Abstract of WO0148151 

Methods of isolating, purifying, culturing and differentiation-inducing cells which are capable of 
differentiating into heart muscle cells; a method of proliferating cells which are capable of differentiating 
into heart muscle cells and a method of regulating the differentiation thereof into heart muscle cells by 
using various cytokines, transcriptional factors, etc.; a method of acquiring a surface antigen specific to 
cells which are capable of differentiating into heart muscle cells; a method of acquiring a gene encoding 
this surface antigen; a method of acquiring an antibody specific to the above surface antigen; a method < 
acquiring a protein and a gene participating in the proliferation of cells which are capable of differentiatin 
into heart muscle cells and differentiation thereof into heart muscle cells; remedies for various heart 
diseases with the use of cells which are capable of differentiating into heart muscle cells; and a method < 
inducing the differentiation of various cells (nerve cells, liver cells, fat cells, skeletal muscle cells, vasculs 
endothelial cells, osteoblasts, etc.) and tissues by using cells which are capable of differentiating into 
heart muscle cells. 
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(54) Title: CELLS CAPABLE OF DIFFERENTIATING INTO HEART MUSCLE CELLS 

(57) Abstract: Methods of isolating, purifying, culturing and differentiation-inducing cells which are capable of differentiating 
1^ into heart muscle cells; a method of proliferating cells which are capable of differentiating into heart muscle cells and a method 
t-h of regulating the differentiation thereof into heart muscle cells by using various cytokines, transcriptional factors, etc.; a method of 
00 acquiring a surface antigen specific to cells which are capable of differentiating into heart muscle cells; a method of acquiring a gene 
encoding this surface antigen; a method of acquiring an antibody specific to the above surface antigen; a method of acquiring a protein 
and a gene participating in the proliferation of cells which are capable of differentiating into heart muscle cells and differentiation 
O thereof into heart muscle cells; remedies for various heart diseases with the use of cells which are capable of differentiating into heart 
a muscle cells; and a method of inducing the differentiation of various cells (nerve cells, liver cells, fat cells, skeletal muscle cells. 
1^ vascular endothelial cells, osteoblasts, etc.) and tissues by using cells which are capable of differentiating into heart muscle cells. 
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<7)^n^— ^— }' SV40 <D large T tftm&B.&&^Xftm^fzb^Xis^~v?^*(D>b 
m\Z£.CtcM.lMfrbmk£ntc AT-1 mmtffotf /bft-SCScience, 239; 1029-1038 (1988)] 0 

u^L^a*^ in vivo izjm-rzkmm&M&rrztcto* mm®m\z\zmzt£\<^ 
&mm\z MyoD ^^A-r-5^fei5iSBflaic^-e^5r^^^«i^feo r^-ct^ t 

^^^fl^tt^^flaT-^P19«TO^^^Jf^$tl/TVNSt>C0<^[Cell Struc. &Func, 

21: loi-no (1996)], ^^mmx(D^mnn^nx^^\ 

Biotechnology, 17, 139-142 (1999)] 0 

^mfe%frh^Mtfmf&x&&>bffimmmm^ 
nxzw. m^m^^tcmmx^-bmmf^t^xmmcmm-^-^ttmbnx^^ 

[Science, 264, 98-101 (1994)] 0 U>>L&^ ~<D^mX*^<D,bffimmm?&%W&-tZ> 

J&ft^Mt-teiiihmMIISftJ^ik^ 

fffm oval ^fflfla^5^t:^l?#5Cir^#^$nT^5[Scienc e , 284, 143-147 

(1999); Science, 284, 1168-1170 (1999)],, Sifi, ^*J&&<^#M/5>blt#Uci© 
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l&frb, ^mmm^itmn^^t^^m^tdi. Clinical Investigation, 103, 10-18 
(1999)] 0 i^gliitgt/l^fSt^MLt, in vitro 

7^P^LT^-5U. Clinical Investigation, 103, 591-592 (1999)L S^^ix f& 

WbfaXtefi^tcU- Clinical Investigation, 103, 591-592 (1999)] 0 

/B^ib*Vtlv5o mtf, *«^jfiLMflST-t± CD34+/CD38-/HLA-DR-/CD90(Thy- 

D+owvk&^Lx^zzt. &ifiL#siii&as#flr*-sfcflcV^ cd38 ^nmu 

CD90Crhy-l)^^^i--5r<b^^lbHTVN5[Sa«^^ei^ Vol. 45, Nol3, 2056- 
2062(2000)]„ SkWfr&m&Xn. CD 34, CD 31, Flk-1, Tie-2, E— feU^/^O 
- 7 _^„^jg ibX *5^[^'6lfc. i i t ^Vol. 1, No. 3, 294-302 (2000)], 'WM&ffl 
^^MUfeT'te CD 90, CD 105, CD 140^tf>-e— £r3g^.LTV ^[Science, 284, 
143-147 (1999); Science, 284, 1168-1170 (1999)] G L^U^h, ^m^^^M^ 

^(DMkmzm^zmfaz^mvx.mmf&cDmmiztt^ 
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LtCo &t~ilb;ft^cftHflfr#c£:, GFP(Green Fluorescent Protein)£^^1-5l'bocMA';*-'< 
W'lt-C&C DMSO (dimethyl sulfoxide) f£>£<D{&<D>? J J* DNA (DML^Mtffl^&^Z 

«toT^, mm#) (stochastic) \c>bi&mffo, mmm^xrjwwmm^mc^itir^ 

r<b£ EffiU DNA c^Jl^^/Wb^#^*5lt»«d^W'L^IID^W^^^ 

kZ.^^]X^)^t^mh^\^tz a ET1, Midkine, BMP4W 4 

O^fflllSIC/L^^M^^itfE^-efc^ ANP(atrral natriuretic peptide)*5 cTnI(cardiac 
Troponin \)<D^^UmX^^b^m\^ti 0 mmkZ. Nkx2.5 id£U- GATA4 2 ii® 
ifS^ Sr^i^-W— Srffl 1/ ^T#fg & & flons (^^^fro % 5 - 7 

aifl&^^^aw/iise^-cfcs ANP^t/cTni <D&m:&giWi\zMmx%z>z.b%:%u 
^(Dmm^'L-m^m^mioi^mir^t^n.iiivtio sfc, Nkx2.5, gata4 4> 2 & 

*(D%sm iz&mirz>zkx«wmffi&Mi&x'Zz>zk&&mi,tz<, ■£tz.-*<?xm$&mz&mi- 
z>b, m%±stz.-*v*<o*mftm%, nm, 'Lmx^m^tz.mm^<Dm.mm^ntc 0 

*3 xxfftmm&cDamni-^xkMtxz^mvkttLx^ ^tz^Lxi, ^5 0 
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£fc, *5£W<D'WM&&&Bfa&&ih7&mm(Dmffittm.T:ibZ>CD34^ CD 117, CD l 
4, CD 45, CD 90, Sca-1, Ly6c, Ly6g£t§Bi-r3fcL&, Mft&mil&CO&mtiiM-e 
&5Flk-l,CD 31, CD 105, CD 144&Vmrr&fcft. F B 1I^HBia©f ffiMT^5 
CD 140£r!3!$1-5fitf£, ^^^yx^^ffi^tJ^'Cfc'S CD 49b, CD 49d, CD 29, CD 4 
l&fSSfct"5fiifl^ -^hy.y^^:^^r*fc5 CD 54, CD 102, CD 106, CD 44£rKfltt~<5 

-r^-fe>, #389j»:mT0> (i) ~ (9i)&mm-tzi><Dx-$>z> 0 

(2) dfeflc|ftMIAS#liT?*>S, ±IE(l)fBmw« 0 
. (3) *Wfl&#, #^b^JNBfl&T-foSi^^4#m^-5, _hf2(l)*fcfi(2)|B#</^^„ 

mmx*$>z>, ±iE(i)~(3)<^v^^i^ic:is^» 0 
^it-r^fj^-r^^it^wmmx^, ±m d ) ~ (4) <o\> ^-rti^im^um^m 

±iE(i)~(3)ts^o»„ 

(8) M^CD 117BM4*5J;VCD l40BH4"Cfc5 % ±IB(i)~(7)OVN-fix^^lJS{- 

(9) ^jfedS, £<bld CD ±ffi (8) SE«W>ifoBaSo 

(10) CD 144&§44T$>£, _hfE(9)fe^>$BJ}& 0 
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(1 1) &b\Z. CD 144^f±-?£>5, ±fe(9)te^<7)Mo 

(12) mi&fiK CD 34|^ttT*fe5. ±IS(8)fatt©*Bliao 

(13) mmt>\ £bt- CD 144E§t£T*fc5, ±f£ (12) 

(14) ^aflS^, Sfetd CD 144Brtfc-C*>S % ±fB(12)|E<6©#Bia o 

(15) HBJ6^, £bi-CD14P£te, CD45^i4, CD90Me, Flk-l|£t!fe, CD31^14, 
CD 105|fett, CD 49bPtte, CD 49d£&, CD 29EIt$, CD 54^^ CD 102|t1* % CD 
106^|4*JJ;^ CD 44BIH<fe-t?JfeSx -hf2(10)fea^>*IB^o 

(16) $^,{CCD 14|&i4 % CD45MU CD90^t4, Flk-1PM£, CD3lBftt, 
CD 105Pffcfc, CD 49bP4t£, CD 49d^t£, CD 29B§tt, CD 54|^t£s CD 102Pft4, CD 

io6i^tt*jj;o cd 44^t4r-fc5. ±mu)mm<DMm 0 

(17) JWW&aS, ^l-CD 14BM4, CD45|£te» CD 90Ptt£ , Flk-iPf^ CD 31 £14, 
CD 105pitt, CD 49bm&. CD 49dBtf4 x CD 29Rgtt x CD 54&tfE, CD 102|S§t£, CD 
106|^t4*3j;t/ CD 44BBtt-C*>S» ±IE(12)gE«<£>»UISo 

(18) #0J&a* % $P>tCCD14|gEi4, CD45^t4, CD90|£tt % F1k-lBH£* CD3l.Pfit£, 
CD CD 49b|£tfc, CD 49d£tt, CD 29HH4. CD 54BH±, CD 102Pttt. CD 
106Ml*i«J:t>*CD 44R6tt-CJfe5, Jbfti (13) fd^<0*Wfl& 0 

(19) Hoechst 33342^"5ii*^ \ ±l2(l)f2?te<7}iNBfl&, 

(20) ±ie (i) ~ (i 9) <n\ ^-rnfai m^mm^bmm^H^mmmcD^i^itmm 

(22) m&ffiMifoizftik-tzmti&m-r^ ±ia(D~(2o)<^v^K^i«i-i2m^ 

(23) ±&mmttiwimi!iL&\z&mtomx<Dh<D^*&* ±ia(i)~(20)w^-r^ 

a»l^WE#<E>if«IISo 

ir^r. **&tttehi*bm&MiMVte!>s ±IB(23)f2#<^»o 

(25) jfJM&aS, ^^-M-f|*3l5#^big^^afla BMSC(FERM BP-7043)T^-5, ±12 
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(i ) ~ (8) ?>v ^-r^im^sd.m<Dmm 0 

(26) dna (DU^Mti^'L^mm^it-r^mti^-r^ ±k(d~ 
(25) w ^~ffrfaimz$zm<Dmffo 0 

(27) ^&&DNAcOj&^vWfc/!>\ f=V^7— tef, 
:7**VK (DMSO) ;^&S^7^iif£^ 

±fa(26)ismoM 0 

(28) -r^^- w mwm^-immT-mtsftZT^/mmPte&'fzr'^?-- e-c 

fcS, _h|5 (27)12^^0 

tifa i ^(-te^^iflSo 
oo) j&vi<D<bmm$LMi$ix^mi.x\, ^m^t.rci-x^(0'Lm^mm^^ ^x>b 

l^b^^>bii±'ti5'>^<Hist*fc5ri^iatt5, .bfa(29)fe«^>^sa 0 
(3D ^b^>^sk^m^mmmi L (PDCF),mMwmi^mmm^8(FGF-8). 

^i/Ki?!^l(ETl\ ^K^^^(Midkinc)^J:l>*#)f0^@^4(BMP-4)^b^5m^^tt*H 
£'>ft<<W>m-C£>5, ±12(30)1^^^0 

(32) PDGF fim$m%-3iZfrtt5X'm£frZ>TX;m$l&l FGF-8 ^ga^J#^64T^ 
£t^T^;®®m, ET1 ^g^J#^66T^£;ft5T5;/^iE?ik 5K;*MV^gfi*l]#-5§-68 

(33) jR*^**-!?^^, ^-V, ^y-V^frZTf^^ti^^frbtzZmfrb 
M&ftZ>'J>t£<ki>\mx&>Z>. ±IE(30)|E^M o 

(34) t^^d5^^y-r^-e$>5. _lie oo) mm^mm. 

(35) Nkx2)5/Cs X> GATA4, MEF-2A, MEF-2B, MEF-2C, MEF-2D, 
dHAND. eHAND, TEF-1 S TEF-3, TEF-5 jSXXf MesPl fabteZmfabm&foZ'PteKt 

-bffi(30)!5^<7)£|Bj& o 

(36) Nkx2)5/Csx tf&mm%-9X%i£ivZ>T^Sm&m. GATA4 /5>i2?lj#^-l 1T*^£ 
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sx-mzthzr^smm. mef-2c tf&$m^i7xm£nzT^sm%m. mef-2d 

eHAND mi&m^23Xm£MT^SMl&m, TEF-l ^ga^ij$^- 2 5-e^$n5T5:/^ 

sb^ij, tef-3 tfmpm%-27xm&nz>T^;m&p\, TEF-5&%ipm^29xm£nz>T* 
/mmvu MesPi ^sa5u#-^-62T*^$ix5T5:y^ia^j^^iT^-r'5, ±ia(35)te 

(38) iHfH8)iaiiIi : F-2 (fgf-2) tc£<9>L>lft^/!S^<D5Ht^fflftJ£;ft5±fe 

( i ) ~ (2 8) o>\ ^-r nfai m iz.mnfc<D mm a 

(39) FGF-2 ^|a^lJ#^-7*fc{48fa«0OT^y^gfi?lJ5rWr^ FGF-2 X*£>Z>; ±12(3 
8)ftl^Mo 

(40) <uiitjc^i-5r<bi£et^^ 
~ (28) <*>v ^ix^iJgicfsttw&w&o 

z>ifeji%m-rz>±m (i) ~ (28)?>v ^Tn^u^{-ia4feoiBfla 0 

(42) j^ssf* ppar-v zt&mtm^£mmmmzMt^zmt)*m'$-z±.m 

(l)~(28)CDV^H/5^1^J-ia«^^ 0 

(43) ^rtS:^^ ppar- v <Dmmm?tf?-TSVi?*^itm*m^zit&wx~&z 

(44) ^Ti/y^^#^^-r5^b^^^a^y^yv > t^j-^y^yv, o^y^yv 
^^^-5H/5^jifitt^>^<^ i mx$>^ ±u(43)tm(Diwifo 0 

Mt-rzm?j%m-tz>±m (i) ~ (28) <7)v ^-r*hfaim^mm(omm 0 

^^-rs±te (i) ~ (28) ^^^i^(aett^^ifla 0 

(47) Vk&W. DNA <Z>J&^/Wt£ll£ffl^T. ±12(1) ~ (28)OVN-rn^^ rl{-IE^ 
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(49) &fe#DNA(^Jlft;^Wb#l£ffl^T, CD 117|5it«fe:Jb\J;U* CD 140B§t£tf>ftD)lS 

75^±tB (s) um^mm^f&'Mt^ttfe* 

(50) Vk&fo dna (Dm^MtmaK fef, 5-7ifistt?is$sJ:xr DMSO 

e>**w*»e>aitf tt5^*<«> ia-e*>s^Sr#»ti-'5, JLia (48) *j«tt/ (49) se*b<t> 

(52) IIk»E<^fcllt3g£i>B^ 

jKHUS'^^ft l^«<Bg ^FSrffl v 6, JbfE ( l) ~ (28) <Di ^Ttifin Jgtc 

(53) JI&!Sro^lllB8^««E-c»mbTV ^SH^ *fcli«&j«<7)^BKB^a®lii3i ^Ti> 

ixs^*<«>i8i-e*>s^«f<i#mti-<5 % -tie (52)ie«<z>^f 

fee 

(54) f--rh^^^ PDGF, ftj|£33|Dl&ig%B?-8 (FGF-8) , ^>Kir!)^l(ETlX 5K 
#^(Midkine):fc<J;T>*#^/&^ 

±IE(53)|2^<Z)^& 0 

(55) PDGF^ga^-^-3*fcfi5|ai4COT5:ySeIB^J, FCF-8d^gEa?IJ#-^-640T^/^ 

/mm. BMP-4^iB?ij#-§-7o-c*^HST^ysgia^j^jvetbW-rs, ±15(54)12 

(56) Jgit^^-fef^^ ^5-^, 37- y^*JJ:U«7^i3^^->T&»fe*6»*»b 
mtf1nZ>'P%:<thmT'$>5>, _hl2 (53) Se«W>#jfe 0 

(57) t^^riSl^/^VgrCfcS, ±IB(53)|2^<7)^feo 

(58) |5^@^75^ Nkx2)5/Csx v GATA4, MEF-2A. MEF-2B, MEF-2C, MEF-2D, 
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dHAND, eHAND, TEF-h TEF-3, TEF-5 *5«fcO« MesPl fabfe&V&*&mtitl&'>t£<k 
t>mX°foZ>. ±|B(53)fB*W>#ife„ 

(59) Nkx2)5/Csx f)^9*\^9Xm^tl^>T^m^k GATA4 m&m^l ixm£ 
*v5T5y^ia?ij x MEF-2A^@E^J#-^13T*^$H'5T5;yj!^ia^iJ, MEF^B^gfi^JS^-l 

5-e^$tt5T5y^iia^J, mef-2c a^a#j##a7T?&&;h*575/B£E5!K mef-2d mi 

?U#^19-C^£ix57$/^f£?iJ> dHAND flSE2BJ##21T&£;ft-57$yiSE?ih 
eHAND &m?m*lr23X-m£iriZ>T$;m%&FL TEF-1 ^|2^ij§^-25-e^$tl^T^y^ 

sa^j, TEF-3&m?m^-27T'm£frz>T^smMm, tef-5 ^ia^j#^-29T^$ti-5T5: 
MesPi *mym^e2x^MT^ym.^m^f^f^m-r^>, ±te 

(58)fB^^^fe 0 

(60) ^J&^£«ri^j}£*Blj& ft, ^^l/IS^SHT'fc^r <b^#m<b-r^±BE (53 ) ffiijg 
. (61) ^^^PPAR-v^?£i4^5ta-P^V^5r^i|t^<^-r5, ±IE(1)~(2 

(62) t^^ifc ppar- v ^stt-fbs^ ^Ty'Vit^wfezm-rzfc&Voxfoz 

(63) ^•Ty ? yy^#^w-r5'fk^^i/J^D^^yv, f^y^yv, a^y^yv 

*>&t&m*bmt£tiZ'}>tt<kb 1 ®T*£>5. ±H2(62)fE«<Z)^ 0 

(64) dna <Dm^Mtm%:mm^kLx^i-^k^mk^bmmf& 

(65) DNA 05JUb«^yWfc^* s 7*^7— tf\ 5-T-^V^v f ^*5«tU« DMSO frh 

(66) t f*? s 7~ vt>K mmm^iim<DT^;m$mxm£fr2>^^7~- \?x&z>. 

±fB(65)fB«^M7M#J„ 

(67) J&JE^frIK«£«*rc3BmLTV ^3B^*fcKmifc©'fcW^£aRtfcL:fel 

(68) ^j^^'^|g^m^^mLT^5H^*^«^i^co<MI§^Pgi-*3VNT'6 
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(69) •y-^vu^ft pdgf, mmwmmmmm : f-s{FCF-8) , ^>-v±v^kbti\ $k 

^^(MidkineX #ff^H^4(BMP-4)d^^5^»b^»itb5^^<^ia-C*>5, ±IE 

(68) tm<D.bmmm 0 

gfi^K ETC j6^ia^J#^-66-C^$tb^T^7^gS?lJ, ^K^>"/55|^iJ§^-68T^$n5T^ 

;M%m, bmp-4 ^iB^j^^-yoT'^^ti^r^y^gfi^j^^tv^r-rs, ±bB(69)B2 

iltfHS'J^^ mx*1bZ>, ±fS (68) f2«fe^^^?fM^Jo • 

(72) tr^$^su^/>r^«?-c*>s,±iB(7i)iB«<z>^ffi5^#i. 

(73) ^^E9^-^\ Nkx2)5/Csx, GATA4 % MEF-2A, MEF-2B, MEF-2C, MEF-2D, 
dHAND. eHAND, TEF-L TEF-3, TEF-5 $o£X$ MesPl fatbftZmfabMteM'JrteKk 

(74) Nkx2)5/Csx^iB?iJ#^-9te«<7)7'5y^Ba?ljT-*$nS, GATA4^ga3?iJ#^-ll 

isfctDT^y^ia^j, mef-2a mmm^L3mm<v7s.sm&zn, mef-2b ^ga^-si-i 

5HBttOT^/^ia^J, MEF-2C 3W?lJ#^1 7fE«tf>T5/i^ga?lJ, MEF-2D ^ge^JS^- 

lgfE^or^y^ga^ij, dHAND^^g^j^^ife^r^/^ifi^j, ei-iAND tmpm -^2 
3mffi<D7^/mmpi tef-i &%&m-%25td,i&<DT%ymmPU tef-3 #gd*ij# -51-27 

iEttWT^y^ga^lJ, TEF-5 Am$m-%-29fcffi,(DT^;m&&k MesPl /^gE?lJ#-*§-62fB 

^Tsy^ia^ijx^ix^ixs^^, JitB (73) mmcofof&M.i$.ft\ 0 

(75) ^jis^w^L>^^/ia**^^^^ss^fc6rt^#mt-r^±fa(68)ia« 

(77) ±IE(i ) ~ (46)^v^TH^^l«(c:tB^(7)«W«b^!5c^i-5^^»o 

(78) >M^^^ttit^^^*TO^mite^^^-rS^F^itfe^^^A^ttfc 
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±ie (i) ~ (46) gov ^•rtifrimiz.td.m&Mfa&m* ^r^fttits, f&zwt&tt 
(79) 'Lm^^m^m^cD^mmi^^ir^m^mmB^mA^rc 

±lE(l)~(46)cov^T^^l^^lE^^^*^^<^LT^Wi-S^)i^^ffil?^ 

(so) ±ta (i ) ~ (46) ^-rtifai m\zmm.(DMm*$!.mf%kLxm\, ^t^mt 

(81) ±IB(80)sE«c^ffiT^#$tLfc^^fflv^C^#mii-5> ±IB(1)~(4 

(82) ±te(l)~(46)(7)V^^75>lJl^KE«tCOW^fflV^5'^#mt-rS, 

(83) JiHE(i)~(46)(Dv^^i3llc:f2«^^fflv^^^mt-r6, gifflUfi 

(84) ±^(l)~(46)(Z)V^ix^irll-IEa^fla^fflv^r < ir^m«i:-t-5, mmm 

(85) ±Be(i)~(46)w^T^^i^j-fa«c^«^fflv^^i^#m<t-r^., mbjss 

(86) ±IE(l)~(46)rov^H^l^ic:|S^^fla{^np<7-^|gm$*5'^ 

*>S±fa(86)|E«c0^i£ 0 

(88) Tv*7—V*%£m.£ J &ZZ.k\zX'9, ^5E-fb$ii:fc±l5(l)~(46)(Z)V>-rn/5^1 

(89) Tw^—m mm^mmx'mtsfrZT^smmnzGrz^v^-- tf-c 
$>^±aa (88)iE#^f^^ 0 

oo) ±t a ( i ) ~ (46) 05 v >-r ntn m \^mn(omm^^t£mm±m 0 

(9D ifaooga^o^iw^fflv^^^mt-rs. _hHa(D~(46)tf>i^-r*L 
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*&w<D.bffiM^Mtm&tf-rZ)Wm-t, com m^wcDMo mi±x&>& 
mm&$>if ^jx-s 0 cdii7 mvk&zTicDuo m^x^ms^ti^xn, #£l<«: cd34 

Wife, CDll7^-fejo«fctJ«CD140|^t4r*fe5M^ CD34|^t£, CD 117 ^{4*5 XXf CD 140 

G§tt-C&5$BflS, «f9^L<«CD144 B§t£, CD34 CD117 B§t£*5j:l>*CD140 &§f£ 

T'fc-5*lHfla. CD144(5i{4, CD34^tt, CD1 17 Eit^J:^ CD140 WifeXtb&ffitffa. CD144 

CD34|^4, CDll7^*3J:t>*CD140 mteX&Zmm. CD144|^f£, CD34ME, 

CD117 B§t£*iJ;USCD140 mVkX$>Z>mm. ^{^tf^lXte CD 34&§te. CD U7mVk. 

CD 14|»s CD 45m&. CD 90|^tt, Flk-l|^t4, CD 31|£M4, CD 105|^t4, CD 14 

4|5§t£> CD 140^ x CD 49bME % CD 49d|^fe, CD 29^4, CD 54^t*. CD 102|^ 

te, CD 106|^£*dJ;U* CD 44m&XhZ>ffilfe, CD 34Rit£, CD 1 17|§t^ CD 14Me, 

CD 45m&-. CD 90m&, Flk-l^t*, CD 31|§t£ N CD 105^14, CD 1441^4, CD 1 

40m&. CD 49b|iitt, CD 49dm&, CD 29i§tt, CD 54|tt4, CD 102^±. CD 106 

m&&£VCD44mWiX$>Z>Mffo, CD34|^tt> CD 117|S§tt, CD 14|^tt, CD45(Sgt£, 

CD 90m&. Flk-lf^t^ CD 3lME v CD 1051^4, CD 144^f4, CD 140i?§tt, CD 4 

9bm&. CD 49d|^tt, CD 29Htt s CD 54^±, CD 102^1^ CD 106^*3^ CD 

44m&XfoZ>mm, CD 34m&. CD 1 17&§H4 % CD 14(Stt, CD 45|^tfu CD 90|tte, F 
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Ik-l|5i44, CD 31fit£, CD 105Btf&, CD 144|fe<4, CD 140R§t£. CD 49bPit£, CD 4 
9dPit3u CD 2«, CD 54Ptt£. CD 102^14. CD 106^t4*3<tl>* CD 44R6t!fe-X?*>5 

mmtm-fhMo cow w>&&£xfCDi4om&x-hz>mti&t^x\^ -*vx#ute*&> 
^w^wmmxh^ bmsc &$>ifbfiz>o ^fl-fis*^ ft AtamimtieL bmsc t& % *p 
$12^2 ^ 22 a ttft^mftmmGx&mm%±tojL&j:m&ffimftffi ( 0 

mo<firlT^:iT@l#3^-)ICFERM BP-7043 irLT^^tVO 
^-SfiB;fj«:f+4-$n5ifWIiatLTte, CD117 &tt:j8«fct* CD140 BW4-C*>5S»M&, #*L< 

tt CD144 CD34 ^14, CD117 ^ *3«tt/ CD140 ffi&-etbZ>MHk, «t«9^*L<tt, 

CD34 1^14. CD117 CD14 CD45 CD90 Ptte, F!k-1 CD31 m\±. 

CD105 CD144 Me, CD140 B§tt, CD49b &§f£, CD49d gt£, CD29 |5§t£, CD54 

&§t4, CD 102 1^14, CD 106 fi§f£*5j;U« CD44 ffi®LX$>Z>mf&fc2bl-fbfrZ> 0 CD34 Pit*. 
CDU7Ptt* s CD14B§te, CD45M^ CD90Pit£, Flk-1 f$t^ CD31M:, CD105BH4, 
CD144 CD140 HH£. CD49b CD49d CD29 ($§|£. CD54 R&tt, CD102 

CD 106 BHt*3«tV CD44 fi&tt-C&5iliMS£LT«:, KUM2 mf&&$>lftbtlZ> 0 

-\r=¥, U7K fchfcW^SMfefc^asfflv^ixS. tK>f&!*ffl^lJ:tttb*3fe-cfeS 
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O^^^JtC^^^H-S^^-CfctLl^fCPI^H^V^^ S. E. Haynesworth et al. Bone, 

13, si (i992)ictmzfrttmizm^zmz.tfcx»zz 0 

*fto 0 mz.-wm~T*%ft\z.mm-rz>o -wm^m^m^m^. 5ooounits<£>-^>yv& 
Afrtc lomi mM&zmMLx&m&^mi&z&^w&^i-Zo w-^ma± io m i~ 
20ml <D'wmm&m\~rz>a n-umm&mKu io ^mum^fk-r^ &#bfc# 

MM* 1,000 Xg<D^L^f(ClJ; l 9#MM ; SrlH]l|XL^, ^fi» PBS (Phosphate 
Buffered Saline)-e^1-5„ ^T'v^'l^WO^tt'^ t^WM&s: 10%?) FBSO^ 
Hnfplfo.^D^rei'tP a -MEM (a -modified MF.M\ DMEM (Dulbecco's modified MEM)£>-5l<> 
}t. IMDM (Isocove's modified Dulbecco's mediumW<Dmife^^mi%i&^l§&M£ J £Z>Z.t 

l®mt£t*%[&&X$ft\$mzmj££nto^K M. F. Pittenger et al. Science, 284, 143 

asm-mi&zfrttmicm^ii'ffiMjfcmzmfg i.073 g /mi <d percoii \z.nm\^KM, 
i,ioo xg x 30 ^mmMm^xwrnoym^m^-r^t^x^mmir^t^x^o 

$.tz, m'WMMffamz 10 X PBS *WLX 9/10 l^-fRLfc percoll Srl^S/JPXLT^L 

fcm 20,000 x g x 30 #RUii'k#gtU i .075— i .060 <Dmft%\*U&-fZ>^klz. <fc»9 , 
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^W-rXC0tf% 2.5ml WttatSSK&fcU 10%CO FBS^I&fFJfc^Sr^tf a-MEM, 
DMEM, fcSV^i IMDM «<DttJ&&Mi&itt£) 1.5ml SrSEltSg|C^Lfc«, &#t£t<£> 

■C, JKBB^©Wf*Hd>e>#llllilJte*sif UWSixS. Wb^^ttlBtettt!^^^!!: 

$.-rmm>tbmm&L*5mu tctc*>\z 5oounit s / m i <D»wk&tzfcz&n.^<yis$:m 
x.^o £<m&i,t£&s m>bftmLxmmiinj)>hmj&$:ft&u io%© FBs&mftALm)* 

-g-tfa-MEM (a -modified MEM) N DMEM (Dulbecco's modified MEM)h^^ IMDM 
(Isocove's modified Dulbecco's mediumM(DffiJfaig^fflt%mzj$&igE£l£Z> 0 '&hfotdm 
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2 . fommi&^<Dftitm&m-t£mifc<Dt$tm 

l&ttmWt&&m^&Zk&'?%&&* #£L<«^<DlfiLiif£5~20%^ULfc, a -MEM, 
DMEM £>5l^ii IMDM «P©ilHJS«Hlffl*Jftjfc^SfflV^bJxS Q ^ffl^^J#* 
W^-CfcixtfV^>/^^b#^J:V>^ x J&fci&£»±33~37 , CaS#*LC £<b}C 5~10%<D 

-t&ftmmmi*. mm^mmmmm^y^^mmmm.^mmi^xmm-r^tmi- 
^\^mm^mmm.-m^mM-r^m,mm^m^x s edta s&ifc&an*. 

mmmmmm<Dj%Mx* s m>b zom^mvxm^ ^mmmmua-f-^tx-^ zbimit 

>bmmm^(D^itm^ir^m^y)^mmm^mm-r^mtvxn, cddna <n 
m^Mmmmi^^mm, (2) ^jt<D.bm%'^w^x^m^x\ ^m^tin 

dna (Dm^Mtmti^xn, dna \-ML-xm,^Mt^3\^m^'rit^xhtti'£^^ 

fat£Z>i><DXi>£\t\ DNA <DMJ-?-;VikMbL,X\-±, DNA <P<D GpC m^tD^hiy 

aza-C tm-t). DMSO (dimethyl sulfoxide) ^H^fbMo 7***??— t?£LT«, @B^J 
^^^MoyT^mW^^^-t^f^^— ^[Nature, 397, 579-583 (I999)]^f^ff 

3 n mol/l^blO mol/1 ^F^CD^^}C/^J:9(- 5-aza-C ^^^^^^b^W 
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z&m-tz^kx 5-aza-c £i&*u zb\z2~3Mffim&ir fowsm&&%ift~rz> 

(FGF8X ^>K-ty>-l(ETl). ^K^MmidkineX #ffMH^4(BMP4)fct*&fclf -S^tf* 
-e#5„ PDGF £LTI2 PDGF A % PDGF B x PDGF Ctet'tffolfbtv, ^^6<J(CttgBa?U# ^• 
3*fcfi5WT^7^ga^jT"^^HS^C0^ v ^^ij W ^^a^8(FGF8)<!rLTfiga^J# 
■#64©T5>'ifeBB5iJ'«$HSt>©dS % 3i^K-fey^KETl)^LTfiBayiJ*#66<Z)r$yife 

*>?>;6\ #^fiScH^4(BMP4)^LTttia?ij##7o<z>r5yieia?ij-c*$*vst>w*s»*L< 

fflV^;fr6o fflx.it 10~40ng/ml C0^T*ffli/^tb-5 o 

foffimi&^Mk&mffl'rz-t'Chx^kLxte. ifoHt^ijwjj&JSJSH^ - 2 o^r> . 

FGF-2^B&l5i--5 0 ), Mttttt, ifi^lJS-^7*fefi8T'^$tba FGF-2 /j^Sffctf 
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^H^LTf*. ***#y?xmm^m* Nkx2.5/Csx(ga^J#-^-9:T^/^ga?lk IB 
£U#-5§- lO-Mmmm), GATA ^T^y— izm-tZ Zinc finger l^B^ GATA4(@fi^iJ# 
ll:T5;y^gS^J, ia#J§-^- 12 :^Sia*IJK myocyte enhancer factor-2(MEF-2)^z5U 

-izm-rzm^m^- MEF-2A(ia?u#*§- iz-.Tasmmw, s&m^ u-Mm&\\), 

MEF-2B(ia?IJ#-^ l5:T^S&mVk ga*IJ#^ 16:i£Sia*Uh MEF-2C(IB?IJ#^- 17:T 

^y^ie^ij, ga?u#-*§- is : mmm^i) t mef-2d (@h^j## 19 : r^/^ia^j, ga?"j#-^ 20 : 

^SSa^lJ) . basic helix loop helix M^^E^CUSi-SdH AND (i2^J#-^21 :T5;/^ga^J, 
IS^J#^- 22:J£2£ga?lJh eHAND(ga?i|#-^ 23:T5/g£ga?lh 24:^SP}a^!)^r 
MesPl (ga^lJ^^- 61 : T^/MBIFI ga?U#-^ 62 : ^Sia^J) , TEA-DNA jf&^MfS^-S^- 

7rvj— \~m-rz> tef-1 <ga>w-5§- 25:r^/®?ga?'k i33W*f - 26:msia3?u) , tef-3 
(fa^j#-^-27 : T^y^ia^ij , ga^jn-si- 28 : mmmm t tef-s (ga?ij#-^ 29 : r^ymwL^k 

i^al, dna ^mm^^t^xy).bmm^(D^it^mm^^'t^x^ 0 
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£u mT*;®mmzm-3$mnLti dna 7v~zf*m^xtmntem^zmv&£oYE 

L<&, teffliMm^ V>'ftikm& : &-rZ>mmfrtb, 'frffi^&*WJI&(Endocardial endothelial 
cell), ^^>3>-iNBBa(Cushion cell), fc^mfclfamS, &BWLfo1Bata&* m^mimmm<D 

Immunol., 141(8) . 2797-2800 (1988)]£>5V>«: FACS j£[lnt. Immunol., 10(3) , 275-283 
(1998)], *fc«^^jN8fla^^k^^5iNDj!ai^^^^^^^n^~^-^ffl 
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-tztKfct facs m&m&&ttzz£T?w&&&:j£-rz>zk&-e%z 0 
m^^cmmmm^nmM mm$&— 1. medical view, 1993) 

mzzftm-rz^ktf&^x&Zo mwz^vtc>bi%mf&(Di$mzfocx, &A-tz>mm 

fff A^S Sones m (mt&tflMfhnmM 1, MEDICAL VIEW,1993)£><5VN«:;k: 

mmm^nT^&svnMimsfemmmmmmm. %m.&-u medical view, 1993) 

*mw<D>bmmMte, ffefeftDNA?>j&^/wfc#K mn<D>Lmm^m.x^m^x 
i^sb^ h^^tm^<D t tmm±mmx^wim^<D^m-m<m : ir. ^m^mm 
m*<D'pte<ti>-mm*^$)f$.ftti,x<smu ^mmm^^tm^m-r^m^ 

xzz> a 

(midkine),#ffMK^-4(BMP4)^^^fc^^t^T*t5o PDGF£LTtegfi?IJ#^-3 -fefcfi 

5cDT^y^ia^T^$tvM^^^^^«ii^E^8(FGF8)<bUT«ia^J#^64^ 
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T*;m%iwx'm£thZi>(Dtf\ 3ivF-feyvi(ETi)tLT«ga?«j#^-66<oT5y^ge^jT- 

tbSo tM*^:^ MiUt 10~40ng/ml oy^^Xm^ ^h^o 

Xt>£\,\ MJtma^ i?7^>\ 7^-^, ^^cr^^^^dSfct-f btL5 0 

mirzzk\z£y&ffiMf&^<DMk&i&m-t5zb&X'ZZo 
m^m+t^x\^ xmfc'^m+ Nkx2.5/c S x(fa?ij#^- 9:T$;m&m, 12 

$m^r lO-.m&ffim, GATA ^tVJ— tcjg-r5 Zinc finger Mte^-H-p GATA4 (@2?IJ# 
11 rT^^SS^k ia^lj#-^- 12 -M&m&l), myocyte enhancer factor^MEF^^T^y 

-i-m-s^is^- mef-2a(ei?ij#^- uiT^ymnm. mmm^ u-.^mnm). 

MEF-2B(gB?lJ#^- 15:T$/g£gri*"k lfi^J#^- !6:i£g@ci?iJK MEF-2C(gS?"J#-^ 17:7 
5/^g2#k Ifi?lJ#-§" 18:i£^lfi?lj) £MEF-2D(gfl?IJ#4§- 19:75:/mia?lk ifi?>J§^-20: 
i£SSB?U) , basic helix loop helix ^to^H^i' dHAND (Id^J#-^21 : T^/^Ifi^k 
IB?lJ#^§- 22 : i£|EIE?IJ) , eHAND (I2?lJ#-5§- 23 : 7^7@£IE?lJ, gC?lJ#-5§- 24 : iM@E?'J) t 
MesPl 61 : T^/m^k IS^'J^ 62:i^Sia?lJ) , TEA-DNA Jt^Mfe^H^ 

7r5y— JCjR-fS TEF-1 (|S^IJ#-^ 25:T5y$?g£?'k M^m^ 26 : JfeSfiBJU) , TEF-3 

(ga?ij#-^ 27 : r ^y^gs^u , @a?ij#^§-28 : Jfi&eaaj) t tef-5 (m?m^29 : T^ymm&k 
mmw 30 : mmm) t£?&*>Yr&z.b&T*%z> 0 

mmm*<D*texfozm&m*m®&ftkLX'Strt><D&$>2>o 
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*i\ >bi%Mtm^mjr<Dmfc?- dna mx. hs^s cdna stcmvu*^*— 

HEK293 *U£U ■^•>**ft*ft3NlM& NIH3T3 fc^SrJBV^fcj&STSab 

h*">4A'X&&<D gag N pol N 8nv %£vz>5&ff« i/y^9>f;^^^-?)S^« HIV 
/l^&jfECO gag, pol, env, vpr, vpii, vif, tat, rev, nef ftk'CDM SSf , 7-7* 

—(Dm^iTTy^^/^^t^co eia, eib &^?>^£«, T7 = v^#^-r./i'^^-a'f± 

Rep(p5,pl9,p40),Vp(Cap)/jJif©SeH«rfflV^rtASt?#5 < , 

V4)V7s<99— y°9^VtLXn MFG [Proc. Natl. Acad. Sci. USA, 92, 6733-6737 
(1995)], pBabePuro [Nucleic Acids Research, 18, 3587-3596 (1990)], LL-CG, CL-CG, 
CS-CG, CLG [Journal of Virology, 72, 8150-8157 (1998)], pAdexl [Nucleic Acids Res., 23, 
3816-3821 (1995)]^^VN^tb5 0 

#iJ*Lte\ lMM#n^/U*(fchCNW)?)IE(inimediate early)it^^7°P^— , SV40 

^^I^f/n*-^-, SR o/n*- ^-^^rfelf5r^S-e#5„ fch CMV tf> 
IE ^fc-f-(D^l/s>Z/~y~ — ^r^n^E-' — ^ — tffeJ'fflV ^T&il/ \ *fc, Nkx2.5/Csx itfc^tf) 
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^—zf^^b-(omAmtvx\^ mx.\*. y^mjj'^yt-kmiftfflw- 2-227075], vx? 

o^i/a^&CProc. Natl. Acad. Sci. USA, 84, 7413 (1987)]^$r&lf %^td>X%Z> 0 
I$.mZm&1rZ>^tfrX%Z> [Nature Genet., 8, 42 (1994)] D it^^^^J^fflV^S^Jt 

\3.#j*>Rmm&mm<Dnffife&mm<Dmm*m^x, mmm, &mmtvx 
&Ltom&mm.xi>*\\ zthbeomtm** mmt. m^mm^mm^m^mm 
mmmkvxmm-rz>ztt>xzzo ±m<D.L->ffitef&mte. m^m^\it<D^x\ m<$ 

£H5 ifr— 7-rvm>*¥& ^xmi%to\z&5--ttt8rMtfmi< *Wx5. 

DNA »fJt, fcSVMi^^g cDNA ^^^-rt©^^-^-»T«I^At 
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^^ytT(Escherichia)^ v ±7=?-T ( Serratia ) 1 ( =*})%>s<-? J rV$ J* ( Corynebacterium ) 
JUL y\s\?s<-tr7-\)$J>> ( Brevibacterium ) Jjg| N v^j. — K^^~^- ( Pseudomonas ) P % s<=5-/U?> 
( Bacillus ) 1, $.?tis<-p c r})'?J* ( Microbacterium ) J%^M@j~-5$B^ ^W^Pvfc* 
( Kluyveromyces ) JjL jf^y^p-y'^'i?^, ( Saccharomyces )M> i/^f'ty-y'fr&'ff'^?* 
( Shizosaccharomyces ) Jjj - HJ^-^tKp^ ( Trichosporon ) M > 

( Schwanniomyces )JS^(.lM-f-5B#^K>^>^Bflas g i &ffll&^&/Bl^££i&S'T?#5o 

immm^m&K^-h-t^ dna ^it^is^^issEm^^^nfea^^^.^ 

38^<^— £LTW\ #J;U2\ pBTrp2, pBTacU pBTac2 0^-f*vk'<— 
4 M±£0iftW), pKK233-2(Amersham Pharmacia Biotech £fcM) . pSE280 (Invitrogen |± 
pGEMEX-l(Promegaf±§2), pQE-8(QIAGEN|±M)> pKYP10[#^Bg 58-110600], 
pKYP200[Agricultural Biological Chemistry, 48, 669 (1984)] , pLSAl[Agric. Biol. Chem., 
53, 277 (1989)] , pGELl [Proc. Natl. Acad. Sci. USA, 82, 4306 (1985)]. pBluescript II 
SK(-) (Stratagene f±M) . pGEX (Amersham Pharmacia Biotech |±M) pET-3 (Novagen £fc 
$8h pTerm2(USP468619U USP4939094, USP5160735). pSupex, pUBHO, pTP5, pC194, 
pEG400[J. Bacteriol., 172, 2392 (l990)~\^%W7F-f : 5~bfcX%Z> o 

mm.^??— tl-X\±. Vtfy—^'&%ZF\XfoZ>i/^>'-j>'/Utf; (Shine-Dalgarno)H 

yv*:—<$r—tVX\Z, m±Mffo^xmm>X%Zb<DXhtii-£\,^fj:Z>i><DXi>J:h\ m 

trp^P^E— (Ptrp), lac^P^e— 5— (Plach P L 7°P^— , P^P^E— ^— , 

T7 ^D^- ^— ^EO^cJ|gg|^»7T— S^flC**-*"*^**— ^— » SPOl Zf*=t— 5— x 
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SP02^c^r-*-, P enP7v^-#~-m*1blfZ>Zt&XZZ> 0 &1tP trp*2ojeyiJ$*fc 
7°n^— ^— (p trp x2) „ tac 7°d^— , letl Zfn^— 9— [Gene, 44, 29 (1986) ] x lacT7 

Escherichia coli XL1-Blufe % Escherichia coli XL2-Blue v Escherichia coli DH1 % Escherichia 
coli MC1000, Escherichia coli KY3276, Escherichia coli W1485, Escherichia coli JM109, 
Escherichia coli HB10U Escherichia coli No.49„ Escherichia coli W3110, Escherichia coli 
NY49 X Bacillus subtilis. Bacillus amyloliquefaciens , Brevibacterium ammoniagenes , 
Brevibacterium immariophilum ATCC14068, Brevibacterium saccharolyticutn ATCC14066„ 
Corynebacterium glutamicum ATCC13032, Corynebacterium glutamicum ATCC14067, 
Corynebacterium glutamicum ATCC 13869 % Corynebacterium acetoacidophilum 
ATCC13870, Microbacterium ammoniaphilum ATCC15354, Pseudomonas sp. D-0110^$r 

-TtlhRl^^^k&XZ, 0iJxtt\ tf/l^^i^^&fflV^^ifcCProc. Natl. Acad. Sci. 
USA, 69, 2110 (1972)], T'nKT^XHfcOKrlJflflS 63-248394), tii.it. Gene, 17, 107 (1982) 
Molecular & General Genetics, H58, 111 (1979)(^H5^(^^^^^rfe{f 5r^^T*#-5 0 

m^^mmtLxm^^m^at. &m.-<?f-bLx, mz.t£* ye p i3 

(ATCC37115), YEp24(ATCC3705lK YCp50(ATCC37419) % pHS19, pHS15 #Sr#J^i~ 

^P^-^-tUTte. Mm*X^m.XZZi><DXh}v\&^teZ>i>cDXi>l:<, MX-tf. 

PHOS ^P^e— x PGK Zfv^—?—^ GAP^P^e— % ADH ^o^— ^— s ga | 1 ~f 
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o^E— ^— %ga l 107°u^— 9— , t— ^— s MF a l^n*— , 

cup i :/n*~- ?~-m&hif 5zb&x£5 0 

#^$B/iQ<tL~Cf3:, -^-y^P^-fe-X -irM^j: ( Saccharomyces cerevisiae ) , 
"tr^X • /Jf ( Schizosaccharomyces pombe ) , ^Da.^ -^P^i?^ • y?^^ ( Kluyveromyces 
lactis), y\)-=ixi&u\/ *-f Asy^T* ( Trichosporon pullulans ) , i/=L? X-Ts\st:9* 
( Schwanniomyces alluvius ) ^r5rtfol"f <5 * b&X^&o 

ftl&tf* rcV^nzjO'— v-a^jfe [Methods in Enzymol., 194, 182 (1990)], 
^7mP^^hr£[Proc. Natl. Acad. Sci. USA, 75, 1929 (1978)] , ffctfey^AfeLJ. 
Bacteriol., 153, 163 (1983), Proc. Natl. Acad. Sci. USA, 75, 1929 (1978)]^^*>lf Z>Z.ttf 

pCDNAKlnvitrogen *±£!D, P CDM8 (Invitrogen £t®[) , pAGE107[#^^p 3-22979; 
Cytotechnology, 3, 133 (1990)] , P AS3-3 (#[$¥ 2-227075) , pCDM8[Nature, 329, 840 
(1987)] % pCDNAI/Amp (Invitrogen |±$S!) , P REP4 (Invitrogen f±ffil) , P AGE103[J. 
Biochem., 101, 1307 (1987)] , pAGE210 %t%M^~fZ>~bt)>XZZ> 0 

fflZ-i-£, f-^M^fpr>^^(thClvlV)(DlE(immediate earbOiHE^-GD^P^E— 9— , SV40 
<D%)M?tt— , I/r-P^MVl^O^n^E— ^— , ^P^MH'V^P^e— , t— h 
^3^®&®7"p^— , SR a /n*- Stefctf 5^t^T*#S 0 *7c, fchCMVW 

1g^mJ&£L>X\i, th(D^Bjia-efc5^^/W<(Namalwa)^fla, Ihrt^jHBIS-^ifcS COS^ 
j®, X'/^b,^— <DMi&XtbZ> CHO $QJ)&, HBT5637[^Bg 63-299] 

m&z-^rr—omAfekvxte, mwrnm^ dna sr#AT-#5v^^^ffit>fflv^ 

^Rtf, xU;7[>n^ U— i/3>-^ [Cytotechnology, 3, 133 (1990)], V^m* 

/]si/?7J±fe(>$ffiyz. 2-227075), U^^Vg^tProc. Natl. Acad. Sci., USA, 84, 7413 

(1987), Virology, 52, 456 (1973)]^^fflV>^^^^T'§^) 0 JgRteift«£<^JR#*3J: 
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tt, 2-227075 ^-i&fflW- 2-257891 ^W^U^thX^^^m^m 

ZXftt&ZbfcXZZo 

$ — X, T'^^^hy — •'^—.a.TVl'LBaculovirus Expression Vectors, A Laboratory Manual, 
W.H. Freeman and Company, New York (1992)], ^U-yh-T'n^- /VX-sd/'^U^^ 
-py/U^b 1-38(1987-1997), Bio/Technology, 6, 47 (1 988)3? tdffiigc 

n e mzmm£*tzzt&xzz> a 

mjjm^o\,^xm\<^tiz>mfcj-mA'<??--bvx\-3:. m*.&* p vli392, p vli393, 

pBlueBacIIK^I' Invitrogen f±$g) ^£felf 5C<b^T'#5 0 

T-*>V7*A'~ -/K!J^Knv-JX-^/^(Autographa califbrnica nuclear 
polyhedrosis virus)#££r/Bl ^^/^-C^-So 

lilfa^Hlfla^L-T^, Spodoptera frugiperda <7>gHH££BJl3T'&5 Sf9, Sf2i[Baculovirus 
Expression Vectors, A Laboratory Manual^ W.H. Freeman and Company, New York, 
(1992)] , Trichoplusia r^<Z>0FM^/&T*fc5 High 5 (Invitrogen #M) ^&H^<^^tfcX»% 

So 

^^P^W^^A^^L-Tli, Wtll })^m#S^>'?J»fel < $ffl¥- 2-227075], 
!M^^>3>}£[Proc. Natl. Acad. Sci. USA, 84, 7413 (1987)] 3££r$>if Z>^tfcX%Z> 0 

[Molecular Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory 
Press (1989)] fclBftSftTl/^^Ss^KJpCT, &n&$L%t*ft?~£ 
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'btt#{fc«*H**=»— K-f-5 DNA &mfr&A,tm&*-ft DNA 5ffi£«i|fc& 

mm. zf^ o ^mm<D^mm. ^/—/^ ^¥0)7 /v^-^m^m^^ 

&*S£LT»4, 7^=-7. mt7ls*-?J», K®7^-!)A t g^7^-^A, y 

w.m^ *<7b^ hhs^**, 3— v^-yy^— , ^v^n*^?^, *: 

mm*. m^mm^t^mumnmwmm^t'(Dtijn.&om i ¥Txn% mmumn is 
~4o°c^j;<, mmmrfite, mfc ie n#ra~7 e ra-ca»5 0 ph « % 3.0-9.0 

-7fj;k**mi<^xn? 0 
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- /3 -D-^#7^fc 0 7yv-K(iPTG)^£, trp^u^-^—^m^^t^m^^—x-m 

ftt^S RPMH640 i§Jfe[The Journal of the American Medical Association, 199, 519 
(1967)], Eagle <D MEM i§i&[Science, 122, 501 (1952)] , ^/^y^tfc^ MEM 
[Virology, 8, 396 (1959)], 199i%i&\_ Proceeding of the Society for the Biological Medicine, 
73, l a950)]*fc«rtbbm*{-^^iiiLm#^^PLfcm^^ffl^5r<ir^^T'^-5o 
m^n. pH6~8, 30~40t, 5%C0 2 #£T3f<£>^M4 ; T-C1~7 f3 fS\ff5<. 

tvO ^5 TNM-FH (Pharmingen £t@!D . Sf-900 II SFM tgife (Life Technologies £t®l) , 
ExCell400. ExCell405(V^-f tit JRH Biosciences tfcftl) , Grace's Insect Medium[Grace, 
T.C.C., Nature, _I95, 788 (1962)] 3££r/8V *Z>Z.WV%&* 
t&mte, il^pH6~7, 25~30°C^^T-e, 1~5 UfBtfflo 

T^/^^KDEAE)— fe77D- * % DIAION HPA-75(H^b^*±$!0#^:/£fflV 
^ty^i^nv^77-f- 2fc, S-Sepharose FF(Amersham Pharmacia Biotech |±$g)3£ 
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^<D£?\ZLX?&in£tlZm&'M;tLX, #tRW:\ l£?!l#-?§-5, 6, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28 30 X^MT^/m^M^-t^W &m^£&>lfZZtfcX'ZZ> 0 

£/c, ±I3^ifel-J:?)58^$-frfcSeKS:, Fmoc mt?A'*is=.W3'/i>tti/#A>tf=- 
tBoc S(t-^/^^V^^^^^f£)^^^^^^^fe(^J;oTt>®iit-ra-<i:d s T- 
^fc, Advanced ChemTech f±§SL Perkin-Elmer $±$!£, Amersham Pharmacia 
Biotech *±$1 Protein Technology Instrument £LM, *ll Synthecell-Vega f±M, 5fc 
IS PerSeptive ttK % ASl«^a»^©-5^K^|ft«S:flJfflUT^-r5itt>-T?# 

So 

temmkLxn, mmmz^m^mm. Fabric, QTMM&mm, * 
mm#m^&. ^^vr^m^ Duchenne mf&n/xhvyj— mmtf&i? hM a r*t 
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7^yy^, aL^Tcr^y^ ^ha^KUT, i?*hu7jWj:k*<Dmfc+M&tf%mX'$>ZZktf 
tobtlX\t^Z)U£m^, 30,1302-1306(1996)] o 

lO^ells/PE, fc5^»±^»^^iiMLfc*ffl/l&JiIii5^ l~10mg/GE^£35tI^LT, ^ 
Freund's Adjuvant)*^*, Tk^bT/l^-^i^/K @" 0 mMW^ftklkkiiiZ&li- 

JtjfcCSilfl^MJ^S: (ELISA ?£) : m.t£W$tf 'J 1976 ^ Antibodies-A Laboratory 
Manual, Cold Spring Harbor Laboratory, 1988]&£*Trp|^<5o 

^y^u~^/u^mt^^m^mmk^mi%m^M<Dwmmmmk^m^ 
itxs^yyF—r&ftMu &'^7vh*—T&m2?r&t>\ mm^^xmm^m 
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P3-X63Ag8-Ul(P3-Ul)t^[ Current Topics in Microbiology andlmmunology, 18, 1 (1978)], 
P3-NSl/l-Ag41(NS-l)tfc[European J. Immunology, 6, 511 (1976)L SP2/0-Ag1 4(SP-2)$c 
[Nature, 276, 269 (1978)LP3-X63-Ag8653(653)tfc[j. Immunology, 123, 1548 (1979)], 
P3-X63-Ag8(X63)**[Nature, 256, 495 (1975)]^, ^^ft^W^k^^^WiiJ-ffiV^ 

m.^ttm, io^fy^mkm.. deae— t77n- j**^ m^^-^Wk^^ -7^ 
iztc\im.^fr*tx&m^ttm*htfhM 0 

m^k'<D^mk^mm^^f^^k^ttm-r?>-kx\ ^mm^±tm^mmm 
^rjfe^L-cfi, ~^(DW^^(D^^^mxm^mmm^^^^n-r^ 
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Jj fe-e&Z>D-7h7?i/3^MProc. Natl. Acad. Sci. USA 85, 5738-5742 (1988)]^= 
Representational difference analysis[Nucleic Acids Research, 22, 5640-5648 (1994)] l£ J; £ 

*i\ •L-mv&^<Dftikm*^&wifc£y)wm^K. cdna ^ ^y— xkih%k&M 

^-zmmLtimftik cdna ^-r^y-^isiiL^, mmftit cdna ^v^y-w^A 
cdna @a?ij=sr5' m^i^^v^t^ssajij^srff v \ ^m^-r^wM^n^w 
tm^m^r^> (y>y-^mmmw) 0 ^xo^xn^ntz cdna (o^s^siB^j^j* 
zrr5~<H;u:^ ^ cdna asn-K-rss s Ha s #®fi sjc^hus & mfr*mii-rz>^t 

V \5C£t>-C#5[Science?26j., 600-603 (1993); Nature Biotechnology, J7, 487-490 (1999)] D 

^xmn^nr^m^-r^m^u dna mx^^ cdna s^n-wtrrs/itf) 

cDNA fi^:^)^S-^Sga^J^?Wi-S-^T% i£ cDNA h'ir^m&M^^ 

^t-fzufmu m^^^v^^tLx±m^m^x^m^m^m%-r^ 
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^•©li^iei, mmmmm. ^^r^-h\ -a-mt-a-m, u^mmmmt^^ 
Brdu co^^iA^fi, Brdu ^m^mm-r^i^m^ ^temm&izxvm^&zt 

tfX$Z> 0 

#-fz>mmz.MAu mmjfo&m\<^xu#-*-&fc^<D&m*m^tt&xhz 0 

Utf— jgeT-tUT(i, GFP(Gleen fluorescent protein) % Ar*/7=r7—~ tf , 

^^^BDa-CltM^^^^.-rSit'e^-^^'a^— ^— ^LT«, cardiac troponin IfcTNI) 
/jSfctf* £>*b30. Biological Chemistry, 273, 25371-25380 (1998)] 0 
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^o^-if (Dmm j v-7=>--*ybX'3bz> tert jus^, gfoma-sM&m^ 32 -e^tu-s 
^^m^'t^mm^cD^itm^^mmicm^-ir^^ tert ins^&^>*^ 

Ai-3^&^£fott*5^/^-T?£5 0 

JiiE<£> TERT mfcTZMM^JL^ZmTte, TERT itfST-^^— ^— t GFP(Creen 
Fluorescent protein), )\/i/7xJ7— tf, £>£V Mi^<— ^— #7^h~>:/— i^£?GDW> — i^— 

icw, tert mBttmmmm.£itz>m**mm-rz>z£fcx~%z> 0 
12. ^^jia^^^^^-rs^i^^fei^^fflv ^a-urr 

^^^Wf>tL5(7n-^h^-^-Sel3g^,pl4-23, *«tt, 1999^) 0 tffcfc 

mm^m^M^tx\ m&<vmmfcm&mm^xftMTz~th^mx&z> 0 i&ytt 

LTf3, FITC (fluoresce in isothiocyanate), PE(phycoerythrin) , APC(Allo-phycocyanin) , 

TR(TexasRed), Cy3, CyChrome, Red613, Red670, PerCP, TRl-Color, QuantumRed ttX 

tffolfbt^S (7P-f>fM-^- S * i P 3 - 13, ^rif±, 1999^) „ 
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ffl-tZ>^kfiX%Z 0 ^mteMm.*£K)tymm~V& z £-1rZ>\Z-\± Stem Cell Technologies 
Inc(Vancouver,Canada)ct , 9flS^$ixXV^ StemSep j££r/Hl/^S~£;6ST?#5 0 

^ffi^tJ^"efc ; 5CD34, CD117, CD14, CD45, CD90, Sca-1, Ly6c N Ly6g&rf§JgH--5£t#^ 

ftiWftfeMMnmmttmxhz Fik-u cd3u cdios. cd 144 ^fgrn-t-sfctft, 

'ffllfo<D%:mViUX&>Z> CD140 -r^^y^*ffitaMT*fc6 CD49b. 

CD49ck CD29, CD41 ^mWrtMW, -?hVv<?X$:B&XfoZ> CD54, CD102. CD 106, 

cd44 %m%k-rz>fcm*$>if hM a z.frh<Dfc&*m.^t>*kz>^tx\ x^^&x 

Mi^m^n, CD34|^ft, CD117HH£, CD144 ^t4«*i«J;t^ CD140 B§tt<7>f£St£W 

-t-5»£r&#-r5{Cf3 s th#»^^b CD34 &§te»£ CD144 G§te#fflJ&£ JiiELfc 
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&&mn\? -X(o->5W£ £*mm Lxm^vtz.m .com ±x* cd ho m&<Dmi& 

%®immz.ftffi-rZ>tz:#>KL^ ISft^^^^iitfei^SSffiCgreen fluorescent 

mfi£i^(DMkm%^zMfox%f&mzmm.Lx\'^zmte^<D7u^— ayym^ 
zjD£o^\/i£—? — ^*-*mA£thtzmffo*mmmtet'<Dmmx'AMm^ ^mm 
Tz.>bmmw£hm^fammm&te7ri-- -t^h^—^—^m^^x^^m-i-^t^ 

*mt<^zkfrxzz 0 

M-fz^mmifbtiZo pphR-ycDtzmtmi-t^xYx, ht^y^w, £> 

ig^M— Ef^^L/c^/l&c^jgifjicfHc, if&iit^an /i M dexamethasone, 0.5 
mM methyl-isobutylxan thine, 0.0L mg/ ml insulin, 0.2 mM indomethacin £&'5<fc:?(C s 
tt€tv^^PLfcl§l&T^*-f-^^^{f^H-5o 
(2) 
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xio s -3x w 5 m(om^mMm^xmh^timmm^ mmm& o.oi n g /mi t** 

ffa<7)t%i&tp\Zt&$£lg. 0.1 n M dexamethasone, 0.05 mM ascorbic acid-2-phosphate, 10 
mM/i -glycerophosphate ^rtb^tb^^Pbfci^J&^T'i^^-r^^&^^lf 

15. Hoechst 33342 &m^^tzfof$1Wf&^<DMkife&mirZmf&<7>ftM 

Hoechst 33342 {4 DNA m&&mX$>*) N £tfc3^ii«fl&&^&^a^<t^T-#5 0 #8£ 

Sfe^So-tU*, ABC (ATP binding cassette) h^X^-^—fCfcSfe^l^Hg^)^^ 
^MflS^^if^tV^r<^^-pC P tl,T^/^-5(^ : '^^^7t, S f3 mMmmm, Vol.45, No.13, 2056- 
2062, 2000) o '(lot, Hoechst 33.342 a:I6 , 9jA^V^^)ia^>^|ti--53tt- £'0 y jf%iW<D 

-frfS^/^ Hoechst 33342 T-ll£<^£3^ltS£#B£i-&lwte % #$|M£r Hoechst 
33342 ^febfc^ FACS&/BI/ UV U— tf — &$>TXmt&Mb&®.-&<D2m%k&,%ft 
9-i:(-ctl9fi?tff^tT5-i:^-Ct5o Hoechst 33342 &&9iA£&V^I&&*iflJJ&f± Side 
population iLT^jli-t"5^^"e#5[Goodell, MA et al. J.Exp.Med., 183, 1797-1806 
(1996), http://www.bcm.tmc.edu/genetherapy/goodell/ new site/index2.html] 0 

Ellti, KUM 2^flflS(A)*5itP BMSC £ffl)®(B)^*ve*L N ^^^itUtlgC^^ 
CD105 ffifc&fflV^ffifrRJS&:fc*fcV\ 7P— IW;*— T?fflj£LfcjfefcT*>3 0 ft 

02*2, KUM2^(A)*Jj:t/BMSC^(B)(^tb^tL, f ^^fcLfd^O* Flkl £t 
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m3\^ KUM 2«(A) &£Xf BMSC MCBX^^H, FITC WMlstdffl^X CD31 
m4\t. KUM 2^(A)*5J:U« BMSC $B/fe(B)K^rJve'*U t^^^bLfcfet^^ 
[§]5fi, KUM 2*W&(A)*5J:T^BMSC ^fflflaCB)^^^, FITC iSiLfcfct-v?* CD34 

Jia^c, mm*i&:fc%i&%7fk-to £R.&xm*)^&Ltz.uftfcfafcfcfc(Dm&xm, mm 

IH6tt, KUM 2«(A)£U:t> ? BMSC MCB)^;^^. FITC ^LfdvL^^ 

xm, m$uz.m&ttgk<Di£%zX$>z>„ 

m?\^ KUM 2^(A)*3±U?BMSC^(B){^tb ; eH> FITC ^L/c^^ CD14 

jja#» m«ittm3t^^^-r 0 M&xmv^&Ltzi$ftj>mfrfcfc<ni&&xm, mm 
nm&M^(D%£%:Xhz> 0 

1218 Ji, KUM (A) *5 it* BMSC 5^(13 (B)id^r^n. FITC WMLtztfi^ X CD45 

H^tt, KUM 2ffif& (A) ^ScfcU 5 BMSC iNflJfe(B)t^:;iT^*U FITC WMX^tdfji^^ CD90 

m$k, mm-zmyt&i&zm-f* m&xmv<>&Ltzi$ / M^tefcfo<D&&xh<9, mm 
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laiofi, kum 2#wjia(A)*5j:v bmsc mfi&m^n^n. fitc %mi,tzttr?vx 

m 1 1 te, KUM 2&BJja (A) *5 <fct>* BMSC mMBitttrffh,. FITC ^Lfc^-^^^ Ly6c 

HU2Ji, KUM2*Hfl&(A)*5J:t/BMSCj(|BJia(B)«ive^ FITC WffiLtdfc^V * Ly6g 

Hl3tt. KUM 2«(A)ioJ;l>- BMSC »(B)i^h-^.h; tf^WtLfcet-v** 
CD140 Kfl£SrfflV>T6t«s:K*C?S:*J-^V \ 7^--'T^h^-^--XB\7lLtz^^X^ 0 ffi: 

Hll4te, KUM 2*Wia(A)*5J:T/ BMSC 3NBlS(B)^-tti^tK FITC Hf&Lfcfct^* 
CD49b^^fls:5rfflV^-rftt#:S^SS^*i^V^ % 7n--^M-^T^J^Lfc^T'fc5 0 M 

015tt, KUM 2^BflS(A)*5j:r^BMSC «(B)(d^:^^ FITC t^i&DtJft-^^ 
CD49d ffi{N^V^Tffifc£&&:fc£fcv\ T»J£Lfc*£*T?*^ 0 «E 

I3l6f±. KUM 2»(A)*>J;tf BMSC »(B){C^n^tb x FITC fcttbfctt"^:* 
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E117I4 N KUM 2» (A) &J:T$ BMSC Sfcffl/&(B){£^iVr*K FITC mW^tdtii^* 

g]18{4 N KUM 2lmm(A)iS£Tf BMSC M(B)i^tt^^, FITC ii|L^-7->^ 
CD102 ^ft£/8^T^&&J&£:Jb v ::&V\ 7n-^M-^-T-ffiiJ^bfc^T-fc5„ fit 

IH19!±. KUM 2mm (A) *5J:7J? BMSC Mm(B)ttM*fr^ FITC ^Lfcfet^^X 
CD106 ^&£/I^T^#£/&&:i3r&</\ 7n-^M-^-T*S'J^Lfci^mT*fcSo ^ 

H20tt. KUM 2,1ffiJl& (A) *3 <£Z>* BMSC »(B){'^:^*tt, FITC ^^Litta^X 
CD44 fiif^&ffil ^Ttft^:RJ^^*S^4^ \ 7o— ^-Th^— ^-Teffll^LfcliSfife-CfcS. IK 

5ii»© C3H/He 10 B5&^— ^«r/BV^-CtfH»U *<B$*.-rfifltlfte»J:.MSfc 

'ilk, TAs^M 23G tf>§t£r^Lfc 2.5ml ft^id 20%FCS £r£Wt"3 IMDM igi&£#J 
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%*k%tti1rZbX\ #SM&£}¥Ltfc}U l Co &#LfcftDfl&te, 2096FCS. 100mg/ml penicillin. 
250ng/ml streptomycin, 85mg/ml amphotericin ?rtft?) IMDM igjft^T* 33°CT\ 5% 

^SLb^#-*HJia(single cell)&^<7^Jfe^£^£Lfc(J^T, #M*^]^^5E^» 
5-aza-C fc^PL 24 B#|Bi&*L;fc&, i#%5r IMDM i&ifeKft^T;*^ 2 ilF^^ft-fS 

J^m, #MMKUM2^W(^mili-r^)^^^^MBMSC f^S'J^tg^^VNpS'Q, 
20%FCS, lOOmg/ml penicillin. 250ng/ml streptomycin, 85mg/ml amphotericin ^ro^^S 
IMDM mttil^T' 33°CT\ 5% C0 2 Wk!£<Dm9\mZ^ ^iftl^fio^ KUM2 ftUfett 3 ,i 
M <©|fc»flW> 5-aza-c id 24 n#raiB®i-3££-T?. #*M*8jlci BteSM-a^jffiSBJiaas 
;SMbM#LT<-5tf\ ^^Mfi^Si-^^ofcdO 7 cell (cioJ^T)o 

u»u kum2 ^/i^ttjm-rsg e«»jt-5^3saMiffl^n-ri^>y^v?-e^iii- 

mmm(Dm\<^Mtffe&'ffli& bmsc(ferm bp-7043)^ mbtitz.m&wtigML 
bmsc j^a^ ^n-=v?vy^-eiH]iixL7cf£v 2B/i££^m#u ^ 

KUM2 «t9t> ioo^±^)^^^bM^-rsrtdsm^^Hfe 0 £/h>L^itulg^Jfe^ 

5-aza-C £$fc&PL 24 fl^i^Lfc^ IMDM ^ftCftit^^fc 2~3 Mf^m 

\,\ bd^L 5-aza-C ^J:i9Si^^l:^i^*i~5^^«*L<^ft:LfCo 
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MLxi&ffiL.bmmmi^'itz* -***<DXMn. 300-400 ^mm^mm-xm 

M^Tfeft 120-250 EKDm&XmMMlZI&K&Ltc* 

bmsc &£U'bffimmmm*bftikmm^fc>bi&Mm^ ^tv^Trizoi 

Reagents(GIBeO BRL MD£ffl^T£ RNA ?r^#Lfc 0 jfcK, RNA SrSHtLT 
Supersciptll reverse transcriptase(GIBCO BRL tt^D^rfflV ^X First strand cDNA ^^J&L 

'LWmm^m^£mB^(0^^m^^f^^^ & First strand cDNA £SK 
tL-T, Ifi^lJ^-^- 33-58 (Cl^L^£i^lJ^^-r6^ DNA Srfflwr^Sl^ PCR £rtT 

ofc„ 'bffimife&mjtemfc^k^xix i-bvv^m^^x&z anp *5«ttf bnp, 

^i/^MMXhZ a -MHC *3<fcZ>* 0 -MHC\ T^^T-feS a -skeletal actin *5j;t>* 3 - 
skeletal actin, tti/^&mXhZ> MLC-2a, MLC-2v, >bffimm&&&}fc^m i FXfoZ> 
Nkx2.5/Csx, GATA4, TEF-1, MEF-2C, MEF-2D, MEF-2A SrfflV^ 

anp commzmi&m^- 33, 34 <D^mmm^-r^^ dna bnp oigi|iiic«ie 

35, 36 ^itSia^J^W-ra^ DNA £, a -MHC <7D±#tSi^f^@B^W^- 37, 38 CO 

&m$im*ft-fz>&f&. dna £, 0 -mhc c»iii|ii{m@B^j#^- 39, 40 comm^m^-r 

DNA a -skeletal actin COmffiWi.ffi?m^ 41, 42 C9&gIB?lj£W "T^"^ 

DNA £, |3 -skeletal actin ^iHi-teg^m^ 43, 44 ommffim*1l1r&&J$. DNA £, 

MLC-2a (Digitf W2|fi?IJ#-S§- 45, 46 tf>SSia?lJ£W1~6^fi)c DNA MLC-2v COM$& 

^liia^J#^-47, 48<7)^Sga^J^*i~5^DNA^, Nkx2.5/Csx<7)iii!>gimffi*IJ#^- 

49, 50 <D:&Si£?lJ£W1-<5^J& DNA £, GATA4 iC«:82?lJ# 51, 52 tf>&KIH 
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mtt-tZG&L DNA Sr, TEF-1 <7>l#<iS{C«@B^J#^- 53, 54 £>:&ggS?IJ£^T5^/& 
DNA&, MEF^C^^SJ-raifi^J^-^-SS^e^Sg^UW-r^-a-J^ DNA£, MEF-2D 
0>J84gfcwtE>P!|## 57,58 ro^Sgd?iJ$rWr5-^^3c DNA MEF-2A coigifistcfiia^J 
#■)§- 59, 60 (D&SSZMttlrtt&L DNA Sr/B^fco 

K-efc5 ANP *J J;t>* BNP GommtfRbtht-o &L.t<DfoffM1&m e R<7>3£3lEl5£J:t>>IWr 
tt*^-C-'6fiSTO}«l^bL/c#M^UaT'fi, Nkx2.5/Csx, GATA4, MEF-2A, MEF-2C, 

mef-2d % tef-1 mB^tD^mmm^tc mm^<D-nm^M\^mtmmmx' 

Nkx2.5/Csx, GATA4*5j:VMEF-2C<^3B^safS$tt, >b1tiilMJ&^(Dftikm&\Z.ft\,\ 
MUX MEF-2A 33<fct^ MEF-2D (DZmMMt^gkZttf^, 

Lfco WiWiWti.^ 1.49mM CaCl,, 4.23mM KCl, 25mM HEPESCpHT^^tlLfc 

!MDM*«lEt>Tit*U Diaphoto-3OO0S#JBf&&(=3><|t§©T> 25 < C-eit'J5£Lfc 0 
#7*®£tt*lS|S#i;«: 15-30 Q izmfc^X 3M KCI SrJfe&Ut, l&mfe(Dfflj£te 
MEZ-8300 ( 0 ^TtmttSli) SrfflV ^Tm^^^^^-KT'troACo SiJ^^fi RTA- 

ll00M(B^ml±ia)?rfflv^T^^^c:|^^Lfc o %kd&^ ^^T^^fla^^t: 
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yhx-m&tsthx^ ^m&ffi<D%;mm&bfi:MLx\< ^ 'brnffimffomxtezfriz-it^x, 
wnt%\mmmiM<. mmmiuMm^^^m^^tc. Mtmmm., 2-3 mmom 
m\tt^xm&WM^tzm&iritz-AK ^itmmmmmm.^'bmmmmm^mm 

aza-c xMtmm&&z-te?mi^ &m^b$j>*mu^xmmmfcmM'rz>frt*ofr 

<bft<5J:5^ 60mm t&^^-Ys/v-^fcSV Mi 60mm ^^/a^^iW^r'V-.yv'a. 
' (fibronec tin-coated dish:Becton Dickinson *±§!D 33°C, 5%C0 2 Uf&^mWB&M 

12 B , 5-aza-C 3 /i M £&5J:?»Lfc_hT\ J£i^ PDGF <7>^ 

SfebP (i#^Vs'V'3.A) „ PDGF t^/^^(OW\^m)W (it^^Vy^B) „ ^JjP&L 
(mm^y^ao) 3 aift^J^S^Mfctf V^«^MUfc(^«{i PDGF IS 
lOng/mU l^V-T^ti 10' 9 M) o 

§g0 5-aza-C ^^^|^*-f-5^c«){C, i#ifc£grL^0^3:&U fftMg^Vs/ 
i^A^te PDGF lOng/ml fcfcS.fc5H:*ailU iftr^yi'aBIIli PDGF 

m& long/mi tufM^mtetemBi io- 9 m (^/^^{c^pLfc -^na^Hi- 201,4 

0 &t£&l§Jfila>J&J&£i&: PDGF foSVMil/^V^^^PSrfTofCo 

pdgf zMM-rzkmrn. pdgf t^y^v^&i^BtJ-^n-rs&ft 5 t^im^w 
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mhtvt^ m^mmm^h rna ^ihjuxl-c, mm^mmmx^m^x^^^^m 

PDGF ^^M^m\t'm'^m^m^-t^ MyoD, tTnl jft^^m^/Cit^^\ 

cTnl, ANP (D^m^WM^fi^t^o 

>bmm^<D^itm^^^^m^^itmnmm(.BMsc)^ 2 x 10 4 

Mm/ml kttZ&lZ. 60mm ^rWy^i-llS^ 33°C, 5%CO 2 M?>fP¥0P$l£/!^-at 

§1 0 , tZigmm^ 5-aza-C ^^j$3 m M<h&6£9MJL*:_h-C\ 3ElC, FGF-8 
lOng/ml {^5<t9(-» («7=V^VrLD), ET-1 lOng/ml 
SsflP (i##^V^V3.E), Midkine$riji|-^^10ng/ml{^5i:9}-^n (itif^y^F), 
BMP4 £jj?t-g,g lOng/ml {^SJ^ld^P (ig^-rVs/v^G) , ^JPftUJt^T^v^ 
H) W5®^^5^S^TV ^m%Z0M^tc o 

12 R 5-aza-C ^I#tlil75^ll%*-r5/ci6{-. tgife^frbV^O^^b^W^^V^ 
~>^.DW± FGF-8 lOng/ml l^&5J:2i-»U Jt^V-.yv'^Ejm ET-1 

MS lOng/ml lC&£J;?(^S,>]P, Jg^Vyi^FiCtt Midkine lOng/ml 
9{£gS#P % mm^V^G^-i BMP4 £rif&^ 10ng/ml .{C^§ctp^^nLTi##^M 
tfc 0 *:ftt>>bW.iZ 2 0i,4 0 ^iCt>|5l^(Di#ft!l^t FGF-8, ET-1, Midkine fc5V >tt 
BMP4 O^AP^Tofc 

5-aza-c *m*.xfrb4mmi&. mmfDmm^ummmumTxmm^ti, ^com^ 

5-aza-C CO^^RLfc^^V^^T-f*^] 3 m&ffimfcf&WWklmi&kftZWZttL, 
FGF-8, ET-1, Midkine frZ\ / ^BMP4:%mMLtcm^T^yi'~Xtem5p\<Dmj&&ffiig 

ttbHfc fis^^i^^ rna smeuixlt, mmmmnmx^m.x^mtettw. 
n^7i-78x^t^^v^^^v^m^^x^m^pcRm^n^tztt^ 

FGF-8, ET-1, Midkine fe-SVMi BMP4 12, ^:tT,^tt^^T?'L^ic4#^fi«]^iSfe-p-Cfc5 

cTni, anp (Dzt^&fLm-rz-ttmmztitco 
•mm&u. dmso %m\s^tz^M&%&mm^<D>bB%®m^(Dftikm^ 
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ikffe&MWS(BMSC)\Z 3 // M (D 5-aza-C (DiX&m~ 10 n M <D DMSO Sr??SftlL24B#|S1i# 

mLtz&. mm: imdm mmzftx.x. ^b^m^mm^mm^ 

Nkx2.5/Csx GATA4 iHs^^^LT*^ 5-aza-C ?r^PL/ci:t^l^#CO^W 

&GLtz>bj%mifo-T?hZZ.tfr7jk£tltz 0 ^<DMtit&%:\-£. 5-aza-C t DMSO <D&M<Dm. 

^^#Mft*^Mfc^^(BMSc)^^ 

^iftBJ&CBMSC)^ ^^Hugg^|llfla^#^ELTV £^5Mfc^C^*BB&^<7X 0JJ 

^'(Single cell marking)C0^-^?rtTof- 0 

£1\ GFP is^^^^^l^n?^^^— Zf=y^.%Y GAR3-GFP $S£.TJ^ 
Ecotropic iafc^-^Ja^-tt-S pCMV-Eco :/9*5K-<^— 4:, Molecular Cloning, A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1989)^? tCfS^ 
<DT/u$ytpW£i$£Xf PEG ttfSSf&Srffll^-C. DNA £Et#Lfc 0 

rco DNA ^h^^^rn^Va^-ttSjlu 0 l£, ny7/VxyM^ofc, gag pol it 

fc? Zigm-fZ 293 1/5 ^r^R-e 10cm ^V^i/^M-ftU — Bfc 37°C, 5%C0 2 «^ 

GAR3-GFP l^hd^-f^^^<^^^-7°^5:K DNA 15 m g£ pCMV-Eco 7°^^ K-'W— 

DNA 5 // g£ 250mM CaCI 2 (pH6.95) 0.5ml t^P^T^?^, W^iS^T 15ml ^=l—^/ 

2 X BBS [50mM BES(N,N-bis(2-hydroxyethl)-2-aminoethanesulfonic acid), 

280mM NaCL 1.5mM Na 2 HP0 4 (pH6.95)] 0.5ml {^?^TUT 10 ^H^^T^tt^fco 
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i(73DNA m 0{dffl^Lfc293iNfl^ltil4 3 «T$-fr. 37°C, 5%C0 2 a^<£> 

^^1X2 B^IC, ig^±tff£0.45 /a m<r>74fl'9— (Millipore M)T'5igb, 
>>^l/X^^— ^tf^^HHRbfCo ^CO^^ IMDMigitTC 10"\ 10^\ 10"\ io-\ 

Bg#^fla«> ^/i^^^^aV^Siiff 0 I- 2X 10 4 »/?:i^#<5cfc9{£6r>3. 

«Lfc, ^i^^^-S^trigiRtoi, &ftf£ 8 u g/ml t^S«t5t-, 
Hexadimethrine bromide(polybrene) (Sigma£t$!{) SrSsAPU 'L^^Wfla— <Dft4tffe%:1iir 

IMDM J#Mil(C^L, 33 0 C,5%C0 2 ^Wli , ?JJ| ; «^/fi^Tt^^ ; fT07t 0 
2 HWHg*S:fTofcSL ^pfc^MTT' GFP ^^Lrv^^^m^L, mm. 1000 

«/-dnoo gfp i^tt^fla/ii^-5J:5^^ija^^#/ci 0 

^m^8X lO'mifti/r^yi/^tte&X?, 35mm^^^<— ^Vs'v'a. 
#M) J-S££\ 33^5%CO 2 *a^»0flai&/fll>T**&frofc o 

1? B , 5-aza-C (Sigma fcfcgSl) * PDGF-BB (Peprotech f±®{) » all trans Is'TM^&t (Sigma 
tt»)£*;lveh,il&S£3 M, lOng/mU 10- 9 M ^SipSfeDPL, 8SflnLT 2 Bt&*i=£U* 
4B^P1 «HftXlft«rfT5i:it>^ PDGF-BB (^P$ PDGF^IBSi-), all trans U^P 

gfp mmzftoxit^mmkm. if»t*Mt«^ gfp mii^ot 
v^jkms^h* ^m^bmmm, mmmm^x^^immm^m^ gfp 

SfrreiWJa^SpW (stochastic) {d^<b^^UT<5r^d5^^^^ofc 0 
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McftKHZte. Mmm$:fr?m'. Nkx2.5/Csx£fcfiGATA4itfc^&^^;*'<^-- 

*1\ Nkx2.5/Csx &3§3i£-t£5 g #J-?\ UhP^/K*^^— 7°7^K pCLNCX 
(Imgenex f±)l' Nkx2.5/Csx ^fi^-ii^ P CLNC-Nkx2.5/Csx SrsffiSULfco 

GATA4 £3g^£-£5 @ #nT\ Vhn^/I^^^-^^KpCLNCX (Imgenex 

%D?> G418 W^jHS^P gp^&t^-n-^-rv^Wtiifie^^^Lfc^'^^K pCLPCX 
(C, GATA4 %%$L&&^. P CLPC-GATA4 ^f^Lfc, Ubn^^/U^^^^— zfy^V 
P CLNC-Nkx2.5/Csx £ pCLPC-GATA4 *5 J:TJ\ Ecotropic 5if£-7-$r3g 5 pCMV-Eco 

ST^^K^^ — (Imgenex tfc)&, Molecular Cluning, A Laboratory Manual, Second 
Edition, Cold Spring Harbor Laboratory Press (l989)&\Z%5M&TA'jJ})*PfQl£&£.Tf 
PEG ftlgfcfeSr/B^T, DNA SrI&#Lfc 0 

r:tbbco DNA SrH^^^a^i^a^cS-tirSW B ^^^A^vHci/^o/c, gag *5«fcU?pol 
Jfife^-«r«W-t-S 293 mffo% 1/5 tfJR-C 10cm f*-fs^afc|*ttU — Ifc 37°C\ 5%CO z |S 

pCLNC-Nkx2.5/Csx fc-5VM2 pCLPC-GATA4 Uhnr>^/^^^— T^^K DNA 15 
^gt pCMV-Eco ^^K^^— DNA 5 M g£r 250mMCaCl 2 (pH6.95) 0.5ml IciPitlt 
fi¥£-fr , ^^»^^ 15ml (D3-=L—Zf\ZAfcfc 2 X BBS [50mM BES(N,N-bis(2- 
hydroxyethl)-2-aminoethanesulfonic acid\280mM NaCl N 1.5mM Na2HP0 4 (pH6.95)] 0.5ml 
UlffiTUC 10 ftffl&ffiLX'W>m&&fco ^©t, ^-O DNA fltl 0 izmMl-K- 293 &B 

jaJSiti-iT^t, 37t, 5^o 2 m&<Dfflm&m^xmm&ft<3ito wn. 

St- 37^ 5%C0 2 ^*<Z>Sf¥9Pm^fflV>T^*Srffofc 0 

tg*&£3c&LT2 0mtd,ig«±mSrO.45 /i m (Millipore *fc$D TOiiU 
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-h|ET]|x#L^^^-<^^— «r&tf»ttfc, 8 /i g/ml bteXHz. 

Hexadimethrine bromide(polybrene)(Sigma £k9!!)£:&/JI]U 'C^^flflS^^>5>'fbib^ ; firi~5> 

^*itm&&£>Mkm&Mi&<BMsc)<Di£mkw&u 33°c, 5%co 8 »«»»wai«rffl 

V^T^?rttofc 0 5B#Pb1^ % ffU^ IMDM i#i&K£&U Mt£ 33^C, 5%CO 2 »&«3j|¥0P 

-t©tt, P CLNC-Nkx2.5 t pCMV-Eco ^AT'S^tbfc^^/^^^^^^HVLfc 
MtC(i x G418 %%kWkm 300 /z g/ml iZ^Xoi^UDU £^7 P IHJJtSlL/Co 

— pCLPC-GATA4 £ pCMV-Eco AX'M^^c^^/^^-Y^^^v'3^Lfcii'ffl 
mia-Z, t°~~-v-^4i/^%ffcm& 300ng/ml ^SJ^ffisflllU S5>J-7 0rai31ILfcc 

-<7)J:5(-LT X ^l#bfcNkx2.5/Csx$>5V^i GATA4 <50^^KfeM/iS(-OV ^ 

Nkx2.5/Csx^^^lJ|g^bfc^^J^^(7)^^b^^i-5#l|*lflJ}a(BMSC-Nkx2.5)t 
GATA4 ^3Wmm.\^tz^mm^<D^itm^m^^mim(BMSC-GATA^ 2 X 10 4 
SMS/mi tt£Z>£0\Z 60mm i&*7^v^.KSf 33°C, 5%CO 8 »|fr&Jff0P«&/BV<»TJ& 
m&ft^tZo §2 B % &J##iSl£5-aza-C«:|&»ft3 n Mttt£oWMl,tla £<b{-24B#PiSh 

33°c N 5%co 2 m&vmsm&m v ^xm&*?rott& \z.^m^m u ^© ^^-r-sct-c 

Nkx2.5/Csx$>S^liGATA403fia'JJgmt-J:oTtt>:#<^{kL^^fe„ W^flfetLfc, 
RNA SrleHBiLT, ^^W^fl3T|gmbT^5itfE^€:Ba^J#^-71~7 
8T*^Lfc^^y^^i^^K^fflV>T^a^ PCR «?WSrffofco ^cDfe^ 
Nkx2.5/Csx GATA4 <O»#J«3aic:J;0^jS!f|c:#*W*ite^-"C*)5 cTnl, ANP 
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m^-r. Nkx2.5/csx t GATA4<Dm&mttmmz,bmmf&^<nftitm*ft-r&w 
%mw&\ m^^^^±mu Nkx2.5/c sx ^m^m.^^mm^M 

fb^«rfi-rS'B'i|iNlHI&(BMSC-Nkx2.5){C^^$-fr^ > 300ng/ml <D&m&iZ.teZ>Jfi\Z 
t°^— □-r^vC^ftsAPU MMm&fv— XBMSC-Nkx2.5-GATA4)^#Lfc 0 

Nkx2.5/Csx <!: GATA4 (7)(?5il^-P^^J^^LfoL>^M^^b^^i-S#M^ 
Ha(BMSC-Nkx2.5-GATA4)^ 2X 10 4 &B/&/ml b*£Z>£o\Z. 60mm Jt^Vs'^i-iS^ 
33t:, 5%C0 2 »&<Z>JB#P«£rffiV ^Tl#*^ttofc 0 

12 0 , gEi#*»nc 5-aza-C /i MtfcSJ^JfHlLfco 24 R#FiH, 33^ 

a Z a-c £i&*u ^^i- 4 Hw^*srjK»tfc. msmsm0t^<omwmmm<o»n 

Nkx2.5/Csx£ GATA4<DWMfc^(Djmmmz£^Xli-XZ<mkLte^tcd\ ftSbi" 
fl^Jt^L-CSOfgJ^iJi^lL-ACo ekl^btufc, ifi» J J^ RNA&EHULT. ^wj'uf 
TaEM^ PCR ffiWZft^fro ^©8*, Nkx2.5/Csx £ GATA4 cOSa^^t^D^jBifc: 

±3£L/bll^#{fc{£it^<Z>fc5i|E^ia^(Nkx2.5/Csx, GATA4)£lMh;*7-l'>'(FGF-8, 
ET-1, Midkine, BMP4)£*&*<&fc>-S:<5£fcl;LJ:S, »M»^$MfcteX»ri-Jfc#Stf¥*rL 

Nkx2.5/Csx^GATA4c^(^it^^^3^lJ^mLfc-^i5^^(D^b^^Wi-6#M^ 
^(BMSC-Nkx2.5-GATA4)£ 2X 10 4 JNBJ®/ml £&5<fc?tw 60mm it^T^v-a-tJlSI^ 

33°C, 5%C0 2 ^SwlP¥Pm^V^Tl§#^ofc 0 

Nkx2.5/CsxtGATA4<^r^st^^^^J^^Lfe'L^Jffl^^^^{kfg^Wi"S#MiSB 
J}g(BMSC-Nkx2.5-GATA4)^ 2X 10 4 iNBWml ttt&^iC 60mm J&^Vyv'^f-W^ 

33°c, 5%co 2 &&<Dm9m&m^Tmm&t7ofZo w b , i^^^t- 5- aZ a-c zmmm 

3MM^5J:5^!raLfc±T% HK, FGF-8 lOng/ml td^SJ^tC^D 
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Jyi/^l) , ET-1 %mWk& 10ng/ml \Z/£^i:y\zWM (#*7 ? >f5'S'aJ) > Midkine 
lOng/ml fcfcSJSteSsiq 08*?^ s^K) , BMP4 lOng/tnl fc*5vt5»-^«I 

(tir^yv'aL) . SSbPfcL (##7^ yi^M) ©5M©»fc5*BS*:fTV ^#*«r«aE 

§20 5-aza-c &i#it^y&*-f SfcftK:, »ifiSr*rU^t)©^5E*L» WtW3*7 f -fs' 
i/*.Uz.\* FGF-8 lOng/ml icftS^-SaTOU J&fcfVs'S'ajfcri ET-l 

g lOng/ml fcJfeSJSfclSyilk m&T^yi/zLKKte Midkine lOng/ml \Z.t£Z>£? 

kZffim* JMI^^VaUitt BMP4 £r*l^ lOng/ml t£#5«fc?K«^L"tJff*«:#9gL 
fc D ^frl^HK 2 0fi4 FGF-8, ET-1, Midkine fc5V>tt 

BMP4 O^P^TofCo 

5-aza-G ^n^T/J^M^^, aBB&OJ0*g^te3£»»»T-C«fSLfc„ 
5-aza-C ^/^^nLfctg'ttT^ y^tli^l 3 f fl©»Bliaasi!K^Rf|BJI&£*3W{£*JU 
FGF-8, ET-l, Midkine toZ\iVZBMP*&ffifaL1Z&£? s >(yi/~Vti&i 5 SfcOfclBJI&jW^ 
tMn^t^ofCo tt»-*-5'M»»f± i" ; GF-8, ET-1, Midkine fcS^ii BMP4 W?£ 

FGF-8, ET-l, Midkine fcSV^i BMP4 f± Nkx2.5/Csx GATA4 <D*&M%m)Z- 
i>9{Eii^H5 cTnl, ANP <D^^^h\z.nM-t^t\i^^>ti 0 

Ot^mhi)Azrr^>tzJi>\^ «0iJ5-e^Lfc, GFP ^m^t^WiM^^it^ 
*-r-5#M^(BMSC-GFP)^ % ^^&®rtZtdib(DY^-m&bU^ aftWW±, 
WT^&^^LfCo GFPT*1li$LfcBMSCiS*BB$£^fc 5-aza-C 7?24B#W«lffiLfc«, 
1 X 10 8 celis/ml ktt&O PBS izM&U &*>\ BMSC ftU& 

Ut/tfxyhflD C3H/He -v** ( R -As**)*— VM) tt» ^— fvl^/BV >t 
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RIKAKI CO., LTD NK-m-M^M^^J^eoTl cm ($^B§U e+^ttO^f— 
«H*-C¥tfcHfe£r*£*t-f»IHtS:L, ^^Ea^ffiS^^^^nUjKNONAKA RIKAKI 
CO., LTD NY-334-08)T^IML&#&RtbUfc. oV^-r^P^lf — ^) 
1mm B^£JHiU:£j&*fc J Mi^ra^-ar^/U^^— 7P-77r> a (22G) <£>f+&}f A 

Lfco r<D^1g)(CU^t a U— £r (-WVKfftJfK© MODEL SN-480-7)£ot££' 100 -fc 

r<7>i#(^^m^ALfc^^^r--^s^HswT-MW^fflo^it^^-m^ 

(NONAKA RIKAKI CO., LTD) £/fl^T^W£&:£9^('LTffi^Lfc 0 o^l-, Jfafl-#§ 
J;93S^t-|nj36»V ^ 2cm \Zl£*—Bfi7)X'\2)?M. o^-CJfefl-& 2cm K^fo#ffi;&>t>3Sig|Uc|fi] 
a»V»BJ|JH£Lifco mrfnar^/K" 7C0'3iSa*x-CjfcifcLL, . f^^Movv^tvyy^ (lml) 
\Z*J— ^/\s^^XikM<D 30G fctftO^/W^XifcSh N730)^olfT'L^^!-Kf— 
PBS lw/?iSfLfcfi£ffc3: 0.1ml ttAL/c D ETUI CON t±M<7> 4-0 ETHIBOND 

X761 «r/BV>-Oft'B'©KgU 2£*«>BfHK«:fTt/\ I^C^T'iJgP^^^^^LfCo g 

^^^mm^^L^t^-^ti-rw^T^H^--^— ^ 37 0 c^nifcL~<£>f 

■e^liSr^ofCo Jtc jb^^^CD^f^fi DESIGN FOR VISON 4.5 X SURGICAL 
TELESCOPES £rffll/>TfTofc 

t^^mX^tdmm.^^'^^oY— ^X6^m(Dm^MW^ W poly-L-lysine t?3 
fcLfcfc, =?S—A'-QfkfrU 0.3%H 2 O 2 ?g?£{C 30 ^^mtX^t^SJSOBU^S^ 

^©i, pbs -cay^Lfc-fr^^Karu 5%i^^ifiM^Sr 30 ^ 

n^^fc&^&ofco ^nj/^i, PBS "Cgfc#U PBS X 100 fgic^Lfc-^^Mn 

GFP^y^n— ^/^^(CLONTECH^h^-C^jCl— tiflsKffrSrfcrfcofc, P. 
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(DACO &M)£M1M.X* 30 ftmfcmZlttZo MIC PBS X~m$'&. m&MUO n g/ml 3. 
3'-Diaminobenzidine(DAB) Tetrahydrochloride),0.01% H z O 2 ,0.05M Tris-HCl(pH6.7)] 

x-iiim i6 0 g (?> c3h/ho -^^/^u^^^m-^aiL; ^feo^s(-L[':.:^i;;^^ii 

Officio 2rti$i$0!&I&, *f-#tBJg-5rW- -5St7\ 1983) l£t£oT, ^S^Of^i^ 

^H-rSfcfeJCl. JM4jjMJ&£: 6cm OJftH7Vsr>ak: 5 X 10 6 cells £ 72 B^HfJt&^L 
fcf£, Jg^_L?f £0.45 ^ m^^/U^— (MilliporeteSSD-C^iSL, *>iflLfcJ#*_hijte9p 

fo^>Cto'il^»^<D^bBfe?r^r-r5#g|^fla(BMSC)fc'5V^i Nkx2.5 t GATA4 (£) 
(^lte^£^J|g^Lfc^^M^<7)^^Wi-a#M^)ia(BMSC-Nkx2.5- 
GATA4)£r 6cm ©JM^fyVaKl 1 X 10 s iSflJ!&t#6J;3tgau ^©inyfV^ayK^ 
-Yx-YT A^ilfiSrBifebfco C4>£#|5]B#IC 5-aza-C £i^^3 n M fJL&SJ^tCgsAnL 

f^^yp-^f-fT^iiiraia'), '^»^^b^£*-ra#l®^llS(BMsc) 
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fob<Dl&&1fcmi&<n&to\tt&£i^**<>1Z&s ANP.cTnl <0-^>(D>tM^WiW£.MBi 

jo^m^mi-^tamm^nt^ Nkx2.5 1 GATA^^mmB^-^mm^ 

fc^»IJia^^K^^Wi~S#M»l^(BMSC^kx2.5^GATA4)tt3 ^f^^3>F ■ ^ 
T'JTJ±(OWmz£y, ffi&mi&<D&.WQ1XHtr* ANP.cTnl <D-KD>itf8MtF&tftt&&& 

=f-<D%m± Nkx2.5 1 gata4 u±^x?>mmxmtmcu^X'm . i&m^mnm.^ 
&mm-tztcv>\z:. 'bffimm&mmLtcmm^v^frb o.45%^hy^>^-EDTA & 30 

mT^yi/x- (M& ECM 3— F'f>fy f /ai*t5)ttf*Lft. r <Z) 6cm (D ECM => 

-h-^yV^±Joil>^SNBfl&^^Hk^Mi"5#ll^)ia(BMSC)*)SV^i Nkx2.5 t 

Nkx2.5-GATA4)& 1 x 10 s *M&£ft5J:5^U 5-aza-C Srf&i££3 // V! I'fcSJ: 

i-5#M/)S(BMSC)teECM^ — h-^-f^^f-ct^^^^-Bflaco^Cfiii^PL^^ofc/J^ 
ANP.cTnl <DIL<><D.bffiftmfa%:Mfc*<D&^%MttZkitt&&fri^ —JSs 
Nkx2.5 GATA4 <Dffi&fcttfaM&m^t^foBBm^<DMkm&fttt^Um^ 
(BMSC-Nkx2.5-GATA4)»i ECM =» — b-fVjri'afc.W, tftW*0ll&©#tti8Jni-fr1% 
ANP.cTnl tf>~ o<Z)i£?ffi«FllW*ite Wft&te Nkx2.5 GATA4 JJA_hi£«fc53£3Di:iI 

2x io 4 ^oi#*>W£^Jfe^ 8x io 4 f®«Z)^M^(D^L^^i-^#»fla 
(BMSC)*fc« 8 X 10 4 <@<£> Nkx2.5 £ GATA4 ©pjjtfit^Mftfl^aLyt^lKIIBJia^©^ 
^BE^W1"5#®^^(BMSC-Nkx2.5-GATA4)<b^ 6cm v-^T-*^#^rfTo 

fc 0 m£&mmmkitmm&&m , \'rttv>\^ 2 ft2scr>#i»J&(BMsc t bmsc- 

Nkx2.5-CATA4)ttHlftfi«5-C^b^jfe^J;9 GFP^ffi3»U£t>©«tflJfflLfco 
BBtebfcg B 5-aza-C &te*&3 |i M \Z/£^Xoi^ML. 0 5-aza-C 
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LtckztitmLT. m iomtem-t-z>.\j>ws<7)%i.i)mtoLtc a r©^, Nkx2.5 1 GATA4ift 

^feffiJlO. KUM2 mifeb BMSC 1ffl1fe(Dmffiin.I%<DMtiT 

kum2 must bmsc mmo&m&wbMz-r&zk, ■w^t^imm^m^m^ 
G-rzmm-mm-rztM^ kum2 mmt bmsc mmommtm^m^^t^ 

flW-ffl^fccDte, JlaWF^I^^flS^^aia^LT^^tbTV^CD105 % Flk-U CD31 S 
CD144, itlfo.^iM^ffi^J^<tLT&bnTl^5 CD34, CD117(c-kit) N CDL4, CD45, 
CD90, Ly6A/F(Sca-lX Ly6c, Ly6 g> fflM^MS<Dmmfcmkl,X%ilbhX\,^ CD 140, 
<>^^y^ CD49b % CD49d, CD29 -rHJ*y*;*$5&<fc CD54. CD 102. CD 106, CD44 tf) 20 

trf KUM2 ^B)]St3j:l>* BMSC I X 10 4 f|S^96^^.". Uf^-.— J " i i^:;) 

>::-• L fc 0 .'-c O ^ Br C ff? 35 *rt f»" ?i; : ^ ^ ^ ?J ( I W > ] "c ^ l> : /": .^K -v ■'' ^ 

CD 105 tfCffc (Pharmingen #M) FACS Ju*£(©fl5 ( 1%BSA-PBS, 0.02%HDTA, 0.05%.\'ai\' 3 , 

S/h lgG2a, (Pharmingen tfc§!£) ^fc D mttr02|Ilifeft-& ;*M^FT kT 

C0^^^l|^{c^-r 0 KUM2 iNBA&:JoJ;t>* BMSC jfoMgHa^fefc. CD105 l^feT'foofco 

Flk-i ttHC036m^ov^Tt>, ±IBi:l^«l©^jfetcJ:«je'^WkUfcSi^^ Flk-i fct 
ft (Pharmingen M;PM-28181D)£/8V^T^ft&j££:fcr&V\ 7n-^M-^-"C 

afl^Lfco %:<Dm$k*m2m\^-r 0 kum2 «*5J;lf bmsc ««^ic: Fik-i m\±m 

CD31 •K/^Olg^tCO^-Cfi, FITC W^ZtltctX-*"?* CD31 ftft: (Pharmingen *±§g; 

PM-0l954D)^ffl^TfetftS:f5^*3'^\ 7b- flvTM— -C8!l5£Uto 

^3|H{^f o KUM2 ^fflSaio.fcTJ 5 BMSC SM&fiifcfcfc. CD31 ^+4T-£>ofc 0 
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PM-28091D)£/Bl^T^#:£f££rfTl/\ T*9J5£U^ *:<D'ife&*W,4 
IDlC^-r„ KUM2 iNBfl&fi CD144 |^t£*BJ!ai?£>o7bi\ BMSC /rTO* CD144 ig&§t£$BllS 

CD34 fcxJjf»<£>3§3£{c:o^-m, FITC tli&$H7cJn^7><. CD34 tt^ (Pharmingen *±M; 
PM-09434D)£^V>Tto:#:SJS£rfTV\ 7P- tNfh;*— T«!J3£Lfc 0 W&gz&WiS 
HUd^-To KUM2 JNnfiSf* CD34 &tfeHDII&-efcofci3S. BMSC ftDJ&ii CD34 1^4*01113^ 

CD117 (c-kit)^C^O^^,^OV^T«, FiTC «l S* £ *L ifc #t ^ ? * CD117 fctfr 
(Pharmingen 1±3^PM-01904D)£/lV>T^foKJS&fTV\ 7n-f>fh> — ^—"CSJaElL 
fc 0 ^C0^^6EI{C7iKi- o KUM2 afeli CD1 17 m&'ffllfoXtb^tzJ)\ BMSC $BJfei± 

CD 1 17 F^tt^lflST'foofCo 
CD11 ttUn^Bmi-O^Tti, FITC ^Lfitt-^* CD l'.^j: (rh.u:.,:.!^, *±22; 

p.vi'-o:..i74) £/Tli ^mtZLX V:i\ \ r — t u -i*: >- • - \ !;UX i-o^H-i ^7^1 

l^i" 0 KUM2 «f± CD 14 B5ttai!ia-C*)ofci5, BMSC H3J&I2 CD14 [£^llfl£-C£>o 
/c D 

CD45 taM^^^i-O^Tfi, FI TC WMLttfr-??* CD45 (Pharmingen f±M; 

J^i~ 0 KUM2 iNB)fe*5<fcUi BMSC fcMSfiirMd, CD45 |gte*B/J&-e*>ofc„ 
CD90 ttm<DmmZD<^Xtt, FITC ^WLfclfc-^;* CD90 fetfts (Pharmingen #M\ 

PM-222i4)&/B^T^f£s/&£frv\ -tmm— ^— -eautufc, -^^j^^m 

l-^t'c KUM2 &3Jfe*5i:U< BMSC Mteit>{;L, CD90 BH4iBM&-C*>o;fc 0 

LyeA/EtSca-DftJiji^lg^ido^-rte, FITC SSSfcLfctrfc^* Ly6A/E(Sca-l)tn:ft: 
(Pharmingen tt®i;PM^1164A)&;B^T^&K)S&fTV\ 7n- iMr-;*— ^— T-giJ^L 
7Co ^:Oj$*«r*lO0|^-r o KUM2 »Mia*3«kO t BMSC JftWjSteir'M^ Ly6A/E(Sca-l)|5§ 

Ly6c ffiJ&S<7>$6^l£oV>-C|i, FITC W-MX^tzM^^^ Ly6c tftffc (Pharmingen 1±£|; 

PM-01152)£/BV>T^ftixJ££tTl\ ^n— if^M-^-T-S^LAc 0 ^<7)M^mil 
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HiC^-r o KUM2 mifc&XTf BMSC mifotSLi&\Z., Ly6c ffi&.MmX'foitZo 

Ly6g tiLm<0&&\ZO\,*TtA. FITC Wmistzfa^O * Ly6g jjtfle (Pharmingen *t$!f; 
PM-01214)£/B^T^fl^f£:£T?</\ 7n— -jJvfM— -cSJjgLfco *<D&Mk&mi2 

mzjfrf. kum2 iBfla^«tt>* bmsc Mte-bM^ Ly6 g m&imRkx~footz 0 

CD 140 $m<Dftm^^ N Tli, t'^-^XbLfctt-v^^ CD 140 fctffc (Pharmingen #M : 
PM-2801lA)S:fflt^-Ctn:^SfSSrfTV\ 7n- »N<M-*— -C»Jj£Lfco -t©*l***l 
3|2|^7^-r o KUM2 $B)IS*J£LF BMSC *BJ&te<^{£ N CD140 PJt4MT^o/c 0 

CD49b feiJgO^StoV ^T«\ FITC tll^L^ifei-e^^ CD49b £tft: (Pharmingen ; 
PM-09794)^V^T*t^SJ^^tTV\ 7D — UM'k?* — ^ — "CjUUJETLfco ^^£3114 
Hl(C^-r o KUM2 *BHaf* CD49b UttiBDBa^feofed^ BMSC Sffljfeti: CD49b ^tt^BJjS"e 

CD49d fetJ!^«|gm(-oV ^TH, FITC filSfcLfctfc"^;* CD49d £tfls (Pharmingen ttM \ 
PM-01274)MV^rtn:^Sf&^fTV\ 7n-f>TW- ^— -CffilJ^L^Co -fc<0j££*8Jl5 
Hi^i- 0 KUM2 *BUa*5j:rJ« BMSC CD49d m^EMf^^tu 

CD29 taJm^lgmf-o^-m, FITC ^fibfc*n:-vr>^ CD29 fctifc (Pharmingen tfc§!|; 
PM-22634)SrfflV^T*t^S^Srnv\ ^n-lMK*— *--C8Jj£Ut,, *<Dt&%:$:&16 
gU^-r o KUM2 $Bj§ft:j3j;T>* BMSC flBiattfctte, CD29 R&ttlWJia-Cfeofco 

CD54 fctJ!ijW3§5LKo^-m, FITC If B&Lfdft-^* CD54 fet^ (Pharmingen tfcR; 

HH^-Tc KUM2 flflj&tt CD54 ftf£lHJ&-?fco£:*S, BMSC fcBJJSfi CD54 |^ttT^ofc 0 
CD 102 iftJDitoJSS.fclo^-tWu FITC^flLfcfcv^^CD^ fctft (Pharmingen >±®i ; 
PM-01804)SrfflVNTfitfrSJE&S:fiV\ 7n— ^— T?a9^Lfc. -t©3fe*S:fRl8 
H(^-T 0 KUM2 ^BflSioJ:^ BMSC *MStt«>^ CD 102 ^*B^T'fco^ 0 

CD 106 *aJfgC93ggU-OV ^Tfi, FITC «8ttLfc*t^^ CD 106 fctft: (Pharmingen ; 
PM-01814)Srfflu>T^S^TJV\ 7n— 1M>*— -CW^Lfc. -t©ijg*Sr^l9 
HK^-T 0 KUM2 fcfljfete CD106 HH**ffl/J£-C£>ofc^ BMSC $Bl@tt CD106 l^yfBj&T* 

CD44 ffillS(<Z>3g3BlCO^-ai, FITC CD44 £tffc (Pharmingen ft®*; 
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»-t"Slt»» 'C^lfflfla (C^M^IClg^-r S-r^ MLC2v (myosin light chain-2v) itfc^- 
<DZfa*r— ?—ft&W&ffi§&Ltc 0 Mt&ma^ MLC2v itfcT-<D7°n^r-^-§fi 

?IJTi- EGFP itfc^-(CLONTECH f±§5!) &o£$\ neomycin B»ttift^^K>|6^a=i -yh 
"a A,f£ pMLC-2-EGFP Zf^^h'^m^L-fCo ^<D7°7^5KO DNA Molecular Cloning, 
A Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press(l989)^f£.|2 
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±IfiDNA 2 u g&, W6Jt7V- MCI X 10 5 f@t4^J:9{-tf #bT*3V>fc KUM2 *B 
!Sfc*tU IM^a^r-TSXLlFE TECHNOLOGY ttiS{)SrfflV^Tit<K^^A^*5^o 
fco ^^^^fefSi^B^W^^dhzT/K-^ofco itte^ALT 48 Btl^ftt- G418 
(Sigma t±m*fe&& lmg/m\tteZ>£?m\}U £#LT^5iafe^A^&fcWiiiR 
Ltz 0 

'ABttmAVX 14 0 gO^BflS^MU 5-aza-C &ifcm& 3 p. M tteZX^ffiMU 

24 ummzmm%&&^x, ^itmm^^or^o wmm&, 3 0 @ ^ gfp b§h4*h 

^^^tLfCo 5Hb!£^m4 B gCC»^5t,, lX10 4 ^CO^SrFACS Caliber (Becton 
Dickinson *±M)T* GFP l^ttMtf^&^&LMf-^&^tf-fCo 9 #JJ^_kc£> 

V^5 0 GFP (SitefcHflSte FACS T*#l&gL MMM 10 tf^ifclC^V \ &m&ft?tlh 
fz a 3rt\ ppar- y %:®t£(D%$l%:7£&&) pcr J^r^To/t^, BMSC mmt 

ppar- y l^mmtmm^x^^K ppar y 2^mmim^x\ / ^^t7imm^ntz 0 

}k{^ PPAR-y%:m&<DT=f-^X*3b& Pioglitazone, Troglitazone m*ftMl£X>ts 
ftittfi&mZH. 0.4 it M 50% N 2 /i M 100%<D$BJWjmM$BJ&— 

ttCfciC, -^^»^^^B^^^ri-5#t®^l^(BMSC)^ GFPT«LTc£:^K 

^-f s l^r-n^/tv^^— zfy^h' pCLNCX (Imgenex *±){C GFP £*a^i£;^ 
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pCLNC-GFP £»LfCo WHaSr^/u;*-"***— yyXZV pCLNC-GFP t Ecotropic it{S 
^SrlS^-tbS pCMV-Eco 7°7^5K-<^^— (Imgenex Molecular Cloning, A 

Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1989)^ tdfef£ 
<D7 ^m^lfafetem- PEG itffijfeSrfflv^T, *»ti;K<E>i£i^ DNA Sr&fiLfc 
r.ttb<30 DNA &\*7is>i-7*9i'3i/&lt&tn B fc, ^v^yVa^M-ftofc, gag :fcJ;tF pol 
293 1/5 #fRT* 10cm 5Vj/->»taNlftU — ife 37°C, 5%CO z ^ 

m<Dmwmzm\> ^xt&m&ftotz, 

pCLNC-GFP WvV4A'Z>'<90~ ^7^5K DNA15 /z g £ pCMV-Eco 7"7*5K-<^ 
—DNA 5 // g£ 250mMCaCI 2 (pH6.95) 0.5ml {^Pxt^ft?^-fr, ^O^^ 15ml GD^a.— 
Zf\Z.Afrltc 2 X BBS [50mM BES(N,N-bis(2-hydroxyethl)-2-aminoethanesulfonic acid). 
280mM NaCU.5mM Na 2 HP0 4 (pH6.95)] 0.5ml tiTLX 10 ftmMUX&M&tto W 
Z.<0 DNA m 0 l-fflftfc 293 ;Mtgi&^l-^T£-t^ 37t, 5%CO 2 *&0> 

mmm^m^^xmm^ff^o §20 > mm^^u Mi^t, mco^m^m^m^m 

mi&&&&lsX2 Rf ig*±??f£0.45 u m tf^/l^— (Millipore tWR)-C*>i§U 

^^^^^-^#A$^5a^-L>^^^^O^Mk^^#i-6^^#SI*ffliia(BMSC) 
te, ^/u*£^:7^i/ 3 :/£i*:5ftfi 0 J- 2 x lO^^/^^t^S^t-e^^-^Vix 

Hexadimethrine bromide(polybrene)(Sigma frtD^^PU 'L^^JjftwD^MtBESr*-?- 5 
^*#M$BJ&(BMSC)(Dt&i&£ft&L, 33°C, 5%CO z M^HW^ffl^Tig^SrfTo 

fc 0 5i$ra&, ifu> imdm mmc&mu s^33°c s s%co 2 mm<Dmmm^m\'^xmm 

2 B BBJtaNrtfofc^ G418 Sr!^a^ 300 /i g/ml I^SJ^^PL, $btC7 0 fflm 
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LTl#R38ySLfc&, l.5ml <3D«rU^«!lSr^jPLT, *BJ!S&«S»L.fci«fc, 
lfM»(Lexicon Genetics tfc*D$rJlJ;lT$S£'U R#WI&!Blffl»Sr^^^lEB«EJ!a^<oaAI^ 

v >tu ^$*mfeifotem%m%! ; m*:ifcLtim.<D c57Bi/6j ^^m^m^^t s 
e**, 4 p^^wiaiLfc^'&^rtSBSr mis mm-cmm-rzzLt\z£Y)&&i,tc rne>s: 

co HEPES £r£tf ML5 itttl^i^L, -^^n^i^*— (l&j£#^*±§!l)&l^M^u 

5% C0 2 ^ftTT?K«tiailS^^tP*"T?/ftKLfc^, Manipulating the Mouse Embryo A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1994)(3.f£^<7> 

\ mttmnw mch mmh^^^mmi^^^mm, mw.^tc 0 , 

{ft&j£®A§MCHjR|£0-r£;*tt. 10 ii«|$<7)if IS^oiMCH^I^^^jt 3 
0 ffi<D 17:00 {' 1:1 T'IrI^ £gfi£-tf\ g«| 9:00 li|fi«kfl^SrfTl \ 2 S &K_hfStf> g tfj 

mzmmx- GFPcom^mM^ bmsc i^mm^m^B^itir^t^^ 

fco S'JC0'fIilfr/6^^^L7 b oL«J;«5, y/A DNA §B?iJ#-5§- 79, 80 (D^-T 

•^-SrfflVNT PCR ofc*£*, BMSC tf'Lmtt&V&iLiriZLk&tfmZfrft. ~frh<D 
BMSC ffWroSffiSd-r^Tl^k-CtS^lfettSrWUTV^rfc 

'bmrnffo^ftikm^TZ^^MmifonTV^-l? Sttte Telomeric Repeat 
Amplification Protocol(TRAP)^fe|C < l;«9^f^Lfc(Oncor tfcg!j TRAPeze Telomcrase 
Detection Kit) 0 fn^7- -^^t^^^|'J^ttmIlJW^-^$^^l:v^fc7 0 D^=l— /UfcLflgofc. 

itm^m-T^^^mMm^o^ io 6 f@)£PBSTifc#L-fd£, 200 h\<d ixchaps 
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WL&M^ ?k±-e 30 #IU»«U5:. tcom, Jgf*t#»a&M&«: 1.5ml Siaitlf KlEji&U 
14,000rpm "C 20 #fffl&'fr#St(4 , C, HITACHI f±®£ himacCF15)U ±^£^/Mttifi££: 
LT®4XL/C 0 Protein assay (BioRad tti)^ffl^TieStWMI^Lfct'6, ±ffi 

lmg/ml "Cfeo^o 

^=ftofc 0 Taq^^—1f«EXTaq polymerase Q^igSSD^ffiV^Co S^i^T^O^ 
fj 10 X (0.25%bromophenol blue, 0.25%Xylene cyanol FF, 30% glycerol) £• 1/10 S 

^flL, l2.5%/^yr^y^r=:K^'/V(TRAPeze Telomerase Detection Kit (D^cih^— 

\mm£hT\,^z>mmm)\zmit, 25o m v ^mf±Tx^m^ 0 wwik. v^z^^ 

—7V— XFMC ttSSD-C^feU ^Ttfe*^^^, FluoroImageKMolecular Dynamics 

tt»o$rffl^T^Lfc 0 ^(D^m, mfi&mmommj&fr 0.4^4 // g/mi^K^^n^ 

5ilS^CO Wistar rat(EJ * SLC ^^tt)H«6|2CS:lim^E3bfem, lOVo^y-yU&ft 

b&tfSib. ^«§#aS#«r^ l 9aSLfc 0 mtttLttmWtM.'Wte PBS (GibcoBRL |±§3) <0 
Aofc 10cm €^||m(£#i8^#:§!Dl£|£U jftl^&t>*IW£^j£»b/c 0 M^T^ 
HbW#<Z>i^«8^>f-^^9, 20G ffift§+£ftWc 10mlffljilt^(^/^ttM)^fflVN 
T, ««K(D-PBS, GibclBRLttjK)W^T#|f tp^rt^WSTflPLWUfco JSt#bfc»fl 
JSafctebK&JN-S&iibT— «Kfc5J:5l-KCb^ -©J3t-bT#fclWJiS#igifc«: 
50ml ^iSitW (BECTON DICKINSON *±$g) l£[I|l|XU 1 ,500rpm T* 10 rfrl^ia'L^gf L 
(TOMY ttMMiS'M), it©bfc«fflHa* 6ml <£> D-PBS tpWKiSIUt. &&ywV^rn 
/vMifii^ft^^l-T^flamSrfta'Jb/ci:-^, 0J|XLfcW«^tf 2.6 x l0 9 j@T*feofc 0 

*j6§#£fctejii# i i x io B ^(D^fla^isiiixb/cr^{^^ 0 miRbfcHiuistt 

lml Sfct> 1-3X 10 8 HS<^^#5ip^U 50ml^ititWi-Aofc 1.073g/ml 

Ztltz. PercolKAmersham Pharmacia Biotech ?±§g)/D-PBS W. (25ml) 5ml JLSbfc^ 

Mt- 3,100rpm "C 30 #ffijt'fr#8!bfc 0 Percoll 
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cMJfefclHlllXU D-PBS V 4 flgFJ^JRLfcfc, 2300rpm T* 10 #Ki&k#l8£U ^jffijLfe 
*WJ&&H£rlHll|XLfco [UliXLfc&Dfl&te 20%FCS, 100 n g/ml penicillin, 250 ng/ml 
streptomycin, 85 m g/ml amphotericin (GibcoBRL |±M) ^Tatf IMDM i&i&(GibcoBRL tfc 

4.7xio 7 -f@fci9 v ®>mm<Dmm.(nm 2%i^^m^tz.zLtk^=b 0 rcTxt? idL-c^® 

^SNBflSfi 2-5 X 10 5 -fg|/cm 2 l£#5 10cm ^^Elj^^^^lt^M CfE^Fg^ 
tfclk «T 10cm i#«JE<tB&i-)3^(^^, C0 2 mm^(^^^±M) fcT 33°C, 5%C0 2 

»«-«efi*ra*&bfc„ 24 mmk, 72 ^ra^jc-tn^en^^xiftLfco ^«^3~ 

^ EDTA ^IT'tt^L, 2/3 f± 4ml (10%DMSO, 50%<7)'g'ffi|*^Ml#*±?f , 

40%o*ffiffl±IE^«!l)Ji:SK»U 2ml*^a-^(tt£^— *7^H±*)K:i *^fc<9 1ml 
^ftUI^L, ^9 1/3 tt 10cm t£*JHL 2 tfc W^jgL&ftUfc. 

U 6 ^A^l MBECTON DICKINSON |±M)(-1± 1 ^iA^jW) 5 X 10 4 f@{^S i9 

*fcth7-f^P^^Sr=— hUfc 6cm *£0*&*m (BECTON DICKINSON 
Biocoat) 1.3X 10 s mzte&£o\Z.mJti&&m%&L'tio.l B&ji 6-7fWV (Sigma 
tiMs feMlg. 10 /xM)(D^^PX./c'bWi: > 5-Tlfi/^v 5 ^, PDGF-BB (Pepro Tech EC 
LTD.ttSK H&mm lOng/nil) , all-trans l^V^^i£CRA, Sigma ttSi, 10^M)^M 

&m%M&&mzftm PDGF, all-trans ^M^m&MZ-, 2 0 0 t&i^bi^BX. 
•fc).*® 3-4 B&ic, i£ife£3mu 3 IBIfttLfc. 5-T1fV^^, 

pdgf-bb, ^M^m^m^tc.h<Dxnmmmi^<o^t^mm^nti 0 
mmmn. &?m± MesPi <D&m&m>te£WJh$^mMz£&,bffimffcftik& 

MesPl &ffiMm^&£ltZZklc£5 l bffiffiB&^<Dftit\ZttZ>mW. *5J:OMesPl (D 

^.Um^t^^YiJ^O-iFCFS, ET-1, Midkine, BMP4)tf)j^jn££#l^^*?^3r<^J;5 
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MesPl ^3^M^^Lfc-L>^^l!S^C»^t^^"-t-5#Sltl8JJS(BMSC-MesPl) £ 2X 
10 4 ^Wml<t/^J:9(-60mml#*7 = V>yv'a.(^^ N 33°C, 5%C0 2 jS^<Z)»¥^P«IS:fflU>r 
i&^SrtTofco 1? 0 s lK»#^tC 5-aza-C Srl&$tJg3 ^ M£fc5«fc5K«B&DL'fc&, 
FGF-8 SriSI-fiS lOng/ml l^SJ^lC^D (i##7=>.y>^-Nh ET-1 lOng/ml 
iZt£Z£?\Z.mto (*#f./r^P), Midkine lOng/ml KfeSJZpfcS&Jllll (t§# 

7=V^->^-Q) > BMP4 lOng/ml KfcSJipl-S^n (tg^Vf^R) , Ml&L 

i/aNCtt FGF-8 Sri^a* lOng/ml iC^S«t9^»L, JfrH^^aPl^n ET-1 Srflfr 
10ng/ml Id^<t9t-?^AP. ig-^Vs^^-Qi-fi Midkine Sri^-^ lOng/ml fclft-SJ: 
3Kl«ajq, ##7Vsr>»R|£tt BMP4 10ng/ml l£fc5<fc?l£8^LT#*£f|l|£ 

Lfc„ ZftfrbmiZ. 2 0i,4 B gH£"bl^8ltf>i§i&3iSifc£ FGF-8, ET-1, Midkine S>5V ^2 
BMP4 (DmM^n-otZo 

5-aza-C Sr*P^.r*^fc4il|BI^. M^S^IMMSI«T-C||^L/i 0 
MesPl <7)^if|flJ|gia{Cj;oT^« : ^^BllS<7)^ii^#<^^L/ e C^^o^ 0 *fc, FGF-8, ET-1, 
Midkine fcS^fct BMP4 Srtife!!PLfc«Hlf f ^>3.-CI*W 5 m<DMlfcfcWi { gffl®l&bt£^ 

MesPl oa*W*5lK:J:«J'£fttlc:»ftW*atfis J F'T?*)5 ANP<D3g^tf\rCii£ix 

fee — 35", FGF-8, ET-1, Midkine &>-5</^2 BMP4 12 MesPl O^ffiiJBS.t-.t^it^tL^ 

anp (D&m&ZbizjLmir&zbtetefi^tco 
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ie?u#-§-34- AT.mm<Dmn:-&f& dna 

Ifi?"J#-§-35- AT.$mcDmW:&f& DNA 
IE?iJ#-§-36-AXiaa?lJ<^IftP^:'^fi5c DNA 
gfi^iJ#^-37- AT.%m(Dm.W:&& DNA 
@B?U##38- AXia^lJWlftP^:^^ DNA 
IB*lJ#/?§-39- AX@a?IJ<7>f£BJ3:-£j& DNA 
@B^J##40- AIia?iJ©liP^^^ DNA 
SB^i#-^41- AX02^IJ^m^:^ DNA 

^##42- Axsa^jcom^:^ DNA 

IB?IJ# -^-43- AXia^JOj&P^Jsfc DNA 
mm ^44- ATMm<DmW:&l& DNA 
(E^J#^-45- AXia^lJWgft^:^ DNA 
fa^lJ-g^-46- AX.m&l<7>mW:&F& DNA 
ga#J#^47- AXgB?IJ<£>f&PJl:-£fifc DNA 
i2^J#^48-AXia?IJ(7>!ftl^:-g^ DNA 
ia^J*^-49-AX@a?IJOC»Sft^:-^J5fe DNA 

iaa?ij#^5o- xTMmcDmm-.^ dna 

ia?lJ#^-51-AXga^J<7)tft?^:^ DNA 
Ma?lJ#^-52-AXia^JO|ftP^:^ DNA 
ga?IJ#^§-53 - AXia^'J<7)|ftP^ DNA 

m$w^-54-Aj:m.mmw:&f& dna 

ga^lJ#^-55-AXga?IJO|ftP^:^ DNA 
ga^l|#^-56- AJLm&}<DmW:-&f& DNA 
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E#J#-£57-AlE#J©Sft9l:£-fife DNA 
K^J#^58- \TMm<Dmm-.&tfL DNA 
ffi^lJ#-i-59-AXia^JWift^:^ DNA 
ga*U##60-AIgfi?l]Of&^:-£j& DNA 
gB^-^61-AXl£^IJ(^ULP^:-a-^ DNA 
ia^J#^-62- Alffi^iftWi^fifc DNA 
ifi^J#-^63-AXid?'Jcom^:-a-fiSc DNA 
g2?lJ#^64-AXg£?iJ<7)I&l^:-g-J& DNA 
@a?'J«65-AXgd^J<Dtftl^:-8-0jc DNA 
SE^J#-^66-AXBS^lJ<^Ui^:^ DNA 
ia^lJ#-§-67- AXia^lJom^:^ DNA 
iB?IJ#^68-AXE?IJ©iftW:^ DNA 

w^m^Qs- ATMm^mm-.^^L dna 

Ba?IJ#^70-AXl£^lJ^mnj:^ DNA 
e^J##71-AXia*IJC9Sfc9J:-g>j£ DNA 
®&im%-72-ATMm<D®.W:'&f8. DNA 
gfl^J##73-AXga^lJW|ft^:^ DNA 
g£?IJ#^-74- AXE?U©SlW:^fifc DNA 
BB^J##75- AXffi#Jtf>8ft91:-g'fifc DNA 
gfi*IJ#-^76-AXgS£IJ<Z>U£0^:<8-J& DNA 
K^J##77- AXfi?lJe9j&01:£^ DNA 
ga^J#^-78-AX@a^lJ(Dffteg:^ DNA 
ga?IJ#-^79-AX@fi?IJ<£>!&K:^J& DNA 
AXE^lJWlttM^fiR DNA 
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, in- jRri i ~ 3<d v n-t ^ i£gEi£«>jHwis„ 

8. #W CD 11 7HH4*JJ:W CD 140|^t4T'*)5, tS^i~7cov^-f^l3Slcffl^; 
9- £<bl- CD 3486ttTfc5, gS*«8|B«C0*|WI&o 

10. sseu&ias, cd i44B6tt-e*>5» M*JS9SE«w^ina 0 

11. .awas^ cd i44i§tti?s>s, i#*3S9ia^)Nflflao 

12. CD 34Pit£-C£>6, t**J®8Se«©*BII&„ 

13. #waa* s , s^m cd i44b§h*-c*>.5, st*3ei2ia*<z>»Mia 0 

14. *PWaiS. £kf£ CD 144|5ittT*fc5, If #Jgl2fE«<Z>*fflfl&o 

15. jffll|iatfS % CD 14(^14, CD 45|Stt, CD 90|tt£, Flk-l|$t£x CD 3lM:> 
CD 105|gte> CD 49b|^t^ CD 49d|^i£ % CD 29|?§t£. CD 54BH4, CD 1021^14, CD 

i06|^t4^J;t>*CD 44^tt-efc5, W3fcJgiofa«<D*ia/&, 

16. mmt)K ££>f-CD 14m&. CD45|£tt, CD90|^t£, Flk-l(£t£ % CD 

CD 105Ptt±, CD 49bB&fe % CD 49dPii4, CD CD CD 102^t4, CD 
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17. mmtiK ZblZCD 14m&. CD45|^fe N CD 90&t£ % Flk-l&t*, CD 311^14, 
CD 1051^4, CD 49bPtt4, CD 49d(gt£ % CD CD 54^f±, CD CD 
106|$tt*5«fcVCD 44BM4-C*>5, »*^12BBiKWiNB|ia 0 

18. mmr\ £<bMCD 14^, CD45|^t£, CD90^tffe, Flk-lgfctt, CD3lP£t£, 
CD 105Ptf4, CD 49b|^t£ N CD 49dPtt£, CD 29R&tt. CD 54^j£, CD 102PMfe x CD 
1 06^*5 J;U< CD 44R&tt-C*>5, SMttfil 3te«t<D^flS 0 

19. Hoechst 33342£El'9&*&V \ |»3fc^lfiJifttf>*IWISo 

20. §i^l~19<OU^^^l^{-fa«W^^^M^tt5^M^^(-^fl: 

21. ^^jffiftwa^^^-t-stByjSrW-t-s, »#^i~2o<ov>i^h,a»i'SK:iE«<z>*iii 

J&. - 

23. £frmmt.tztem&fa&te%Wjto&&(Di><Dx*fr>^ »^i~22CDv>-r^^i 

25. 3HBJ^^: % -r»>^#li**#^kfi6*MM& BMSC(FERM BP-7043) -C*S» It^R^l 

26. *fe^DNAwj^^^bic«j:9'L^iNB/ia^^k^ste^&*r-rs, m*^i~25 

»i/>Ttt^l3S^IE^» 0 

27. DNA 7=^7— £\ 

w^3i26ie^o^fl)iao 

5, fS*JS27fSl&cO$Bjfe 0 
29. J!SJE<^fclIi$g£1g^ 
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30. m^^m^mmxmm^x^ ^m*tt\*Jkt3!&(D&mm&&mz&\, ^x& 

Wfabtezffifabmrtfrz<pte<tt>mx&z^t%&mt-rz>. m^m29mm<Dmm 0 

31. y-jhMisfcsh'hWL&mmmm+iPDGF). mmwrnmrnmrn^-s (fcf-8) . 

^vK-trU^KETiX ?K^^>-(Midkine)^J:i>'#^iaT-4(BMP-4)d^^5^/5^ilfm 

32. PDGF frm&m j %3$Lfz.&5Xm£tlZ>T^/m%Z&k FGF-8 ^^§-§-64^$ 

m£thZTs.smm&L bmp-4 ^fB^j#^70T-^$n5T5y^i^ij^^^w-rs, 
fit3fcJS3ifiEfc<7)&nj®o 

f£*l5'>& < <tt 1 «T-fc-5, m **3 0?a^(D^ o 

34. t^^i^/^v^-efes, ts*Ji30f5^(7)^ o 

35. $i^ia^^\ Nkx2.5/Csx> GATA4, MEF-2A, MEF-2B, MEF-2C, MEF-2D, 
dHAND, eHAND, TEF-U TEF-3, TEF-5 MesPl frt&&&t>*b9t£WS>'J>&<b 

i>imx$>z>, t»*^30iBttoanj!a o 

36. Nkx2.5/Csx mm&m^9X*i%£tbZ>T^SMffim, GATA4 ASBa^J##l 1 

5x-m£tiz>Ts.smm&L mef-2c &m&m*iri7xm£tiz>T^;m%&?*k mef-2d &m 
?m%ri9X'm£nzTx/m%zm, dHAND t>m&m^2ixm£thz>T$smm&i. 

eHAND tfm?imf$r23Xm&tlZ>TS.Sm&&k TEF-l 2&SifiyiJ#-£-25-C*£;h,57S/g& 
§B7!U TEF-3 ^Si^JS-§-27-C^$H5T^y^SB?iJ, TEF-5 ^^E^lJ#-^29-C^$H5T^ 

y^id^j, MesPi mm&^62x&&MT^;m^\**ft?in^-rz>. mmmzsm 

37. mm^mm^mnm^^(Dmm^mnx^zt^nmtir^m^m3otm 
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38. mm^m^mmm^-2(FGF-2)^xy)'bmmm^<D^it^mm^Mm^i 

39. fgf-2 mm&^7-£K_te8tm<vT^s>mmw&m-rz> fgf-2 m*m3 

40. 'L>Ig^^1-5-<H~J;9^lfc« 

42. mft^fc ppar- y *mmtm*iz£<omffimm^Mt-tz> mnzm-rsm* 

IIl~28(73V n-T^^I Jgtdf£«fe<7)»Jo 

43. ^rts^^ ppar- y (D^mtm^^ryv^^m^-r^it^^h^ 

44. ^T^y^vn-^wrsfb^^^^a^y^^v, t°^y^y>\ Pv^'y^W 
^Mbi-s^^^5if^^i~28^v^^^i3S('?e^ii''iBiiao 

47. ^feft DNA (Dti&^MkMZm^^X, 280V^*bd»l^JCSElROJf« 

48. DNA O/Bk^/Wb^JSr/B^T, SS*3®9g5<fi03i(BJ!a*^lll*«128S«6O 

49. JfefifcDNAOJBb^A^fcffl&fflVvC, CD 117|Stt*3«tVCD 140Rfttt<Z>«BJ|&j&» 

Ho 
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52. jjSiE^SllS^fJi^ 

53. n^j^<D^si^^«-e^mLTv ^m^t-m^^^mm^m^^ ^x>b 

54. ^h^>^ PDGF, f$M£3f *S/M5itHT-8 (FGF-8) % ^^Ki?y>-l(ETl) x 
^MMidkine):fcitm^B^4(BMP-4)^&<5^ 
*Jf53!BiteO#}£ 0 

55. PDGF fcffi?m%-3&fcl$5tm(DT^;Mm&\. FGF-8 ^SE?IJ#-^64(DT^y^ 

;m%m, bmp-4 mtfm%ioxmzMT^;m%m%*MHm'fz>, m*^54te 

57. t~?^&u^M^m-?$>z, %n^5n?M<Djjm 0 

58. ife^afi^ Nkx2.5/Csx, GATA4, MEF-2A, MEF-2B, MEF-2C, MEF-2D, 
dHAND, eHAND, TEF-K TEF-3. TEF-5 & MesPl iJ^^5jifii^Iim5'>/i<^ 

59. Nkx2.5/Csx mZ$m^r9Xit£frZ>Txym%Zm, GATA4 

t^myimm, MEF-2Amifm^i3x°m£frz>Tz.ymmm, mef-2b^ib#j#-5§-i 
5X'%:£tLZ>T^;m%m, mef-2c &&$m^i7xm£nz>T^;m%m, mef-2d *m 
pm^-i9xm£tv*>T^;m%z&u dHAND mz&m^ixmzthZT^smfiiPk 

.eHAND ^iE3?lJ#-^-23T^$tt5T5:y^|a^J % TEF-1 flSBB*«#-§-25-e£$;h/375y'& 

TEF-3tfm$m%-27x%t£ftz>T*smmiL TEF-stm^m^sx^th^r^ 
ym^itt-rz. MesPi mm&^MxmzftZT^smmifeZM'thG-rz, it* 
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61. ppar-7 zmmt-tzmttm^^^tzmnkk-tz, 

62. mfo%&fc ppar- y (ommtm^^ry^iy^^^m^^it^mx^^ 

64. dna <nm.^Mm&m®f&ftt^T^m^z~t*&mtirzfcmz& 

65. DNA cO^^Hb^l/O^V^^— if, 5-T1f ^^^'J:^ DMSO 

66. 7**1-7— vtK %mm^immnT*smwmx*mzMTy^7—iix~&z>. m 

69. iM'kfrlVaS PDGF, i^t^&fl/feif 5113^8 (FGF-8) , ^^Kiry^l(ETl\ 

-f^CMidkine), m^m^4(BMP-4)ib>h^m^hm^th^p^<thmxh^ rnxm 

70. PDGF &mfm^-3&Tz.n5mffi<DT\/mM?ll, FGF-8 tfffifm^-64<DT^Sm 

smwk bmp-4 iSffiiyij^^To-ejfe^ivsr^yifeffi^j^ti^ixW-rs, »^^69fa 
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71. 8|^f7fy, 75=^, =7— yvia^t/^-r^'n^^f-^iWtajiftd^a 

73. Nkx2.5/Csx N GATA4, MEF-2A, MEF-2B, MEF-2C, MEF-2D, 
dHAND, eHAND, TEF-U TEF-3 > TEF-5 MesPl frbteZ&fabMtitl&JrftKk 

74. Nkx2.5/Csx flSE^J#^9fBi|£<07S/iftia?!|-C^$;K/5, GATA4 #!gd?lj#^-ll 

mmcoT^ymmn, mef-2a m&m^i3mm(OT^smn&*\s mef-2b mzvm^-i 

5U1gL<DT$Sm£&L MEF-2C tfE&m^rl7%&1b(DTS.;mEi&L MEF-2D J&SR?IJ«-S§- 
3Bd,ffi<DT*SmWi&l. TEF-1 &&W&^25ftM<DTZ;ffl5Sffl. TEF-3 &%&m^27 

mncoT^mmm, tef-5 ma^mn-29mm(OT^m^K MesPi ^@a?ij#-^-62is 

75. mm^mm^mmmmm<Dmm^mnx^^t^mtir^m^mesmm. 

77. l»*^l~46©v^TnJS^l^^ae«^«$:W^^ii-5^Iis^o 

79. ^»<o^^ttitfe^^T<z>ggSiSfe^t^i-5»^iSfe^iS*A$ixfc 

80. W*^l~46<DV^ndU^Jc:|5S^fla^^^LTfflv^^^m^i--5, 

si. tn&msotmnxfexm^titcfcfc&m^^^t&wmtirz, 
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85. litjfcjgi -46C0V ^-m^im^mm^mm^m v >s - tzwrnt-tz, %%mm>t 

86. w*JSi~46covN-rtt7&^iJS^BE^^Bfla{cxD^— if^m$-yr-5r,t^m 

88. Tv^—v&mjizit&zt^xv)^ ^F5E^$-frfcts>R^i~46ovN-r^uxi(c 
fe6m^JS88te^of^^ 0 

90. r»^rii~46(^v ^-m^im^mm<omm^/utcmm±m 0 

91. f#^9oie«^&*±^fflv>s^^mt-r^v t#:^i~46<^T;ft^i 
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SEQUENCING LISTING 

<110> KYOWA HAKKO KOGYO CO., LTD 

<111> THE CELL HAVING THE POTENTIALITY OF DIFFERENTIATION INTO 
CARDIOMYOCYTES 

<130> 11217W03 

<140> 
<141> 

<150> Hll-372826 
<151> 1999-12-28 

<150> PCT-JP00-01148 
<151> 2000-02-28 

<150> PCT-JP00-07741 
<151> 2000-11-02 

<160>80 

<170> Patent In Ver.2.0 

<210> 1 
<211> 411 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Met Arg Ala His Pro Gly Gly Gly Arg Cys Cys Pro Glu Gin Glu Glu 

1.5 10 15 

Gly Glu Ser Ala Ala Gly Gly Ser Gly Ala Gly Gly Asp Ser Ala He 

20 25 30 

Glu Gin Gly Gly Gin Gly Ser Ala Leu Ala Pro Ser Pro Val Ser Gly 
35 40 45 
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Val Arg Arg Glu Gly Ala Arg Gly Gly Gly Arg Gly Arg Gly Arg Trp 

50 55 60 

Lys Gin Ala Gly Arg Gly Gly Gly Val Cys Gly Arg Gly Arg Gly Arg 
65 70 75 80 

Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg 

85 90 95 

Pro Pro Ser Gly Gly Ser Gly Leu Gly Gly Asp Gly Gly Gly Cys Gly 

100 105 110 

Gly Gly Gly Ser Gly Gly Gly Gly Ala Pro Arg Arg Glu Pro Val Pro 

115 120 125 

Phe Pro Ser Gly Ser Ala Gly Pro Gly Pro Arg Gly Pro Arg Ala Thr 

130 135 140 

Glu Ser Gly Lys Arg Met Asp Cys Pro Ala Leu Pro Pro Gly Trp Lys 
145 150 155 160 

Lys Glu Glu Val He Arg Lys Ser Gly Leu Ser Ala Gly Lys Ser Asp 

165 170 175 

Val Ty.r Tyr Phe Ser Pro Ser Gly Lys Lys Phe Arg Ser Lys Pro Gin 

180 185 190 

Leu Ala Arg Tyr Leu Gly Asn Thr Val Asp Leu Ser Ser Phe Asp Phe 

195 200 205 

Arg Thr Gly Lys Met Met Pro Ser Lys Leu Gin Lys Asn Lys Gin Arg 

210 215 220 

Leu Arg Asn Asp Pro Leu Asn Gin Asn Lys Gly Lys Pro Asp Leu Asn 
225 230 235 240 

Thr Thr Leu Pro He Arg Gin Thr Ala Ser He Phe Lys Gin Pro Val 

245 250 255 

Thr Lys Val Thr Asn His Pro Ser Asn Lys Val Lys Ser Asp Pro Gin 

260 265 270 

Arg Met Asn Glu Gin Pro Arg Gin Leu Phe Trp Glu Lys Arg Leu Gin 

275 280 285 

Gly Leu Ser Ala Ser Asp Val Thr Glu Gin He He Lys Thr Met Glu 

290 295 300 

Leu Pro Lys Gly Leu Gin Gly Val Gly Pro Gly Ser Asn Asp Glu Thr 
305 310 315 320 

Leu Leu Ser Ala Val Ala Ser Ala Leu His Thr Ser Ser Ala Pro lie 
325 330 335 
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Thr Gly Gin Val Ser Ala Ala Val Glu Lys Asn Pro Ala Val Trp Leu 

340 345 350 

Asn Thr Ser Gin Pro Leu Cys Lys Ala Phe He Val Thr Asp Glu Asp 

355 360 365 

He Arg Lys Gin Glu Glu Arg Val Gin Gin Val Arg Lys Lys Leu Glu 

370 375 380 

Glu Ala Leu Met Ala Asp lie Leu Ser Arg Ala Ala Asp Thr Glu Glu 
385 390 395 400 

Met Asp He Glu Met Asp Ser Gly Asp Glu Ala 
405 410 

<210> 2 

<211> 1233 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). .(1236) 

<400> 2 

atg cgc gcg cac ccg ggg gga ggc cgc tgc tgc ccg gag cag gag gag 48 
Met Arg Ala His Pro Gly Gly Gly Arg Cys Cys Pro Glu Gin Glu Glu 

15 10 15 

ggg gag agt gcg gcg ggc ggc age ggc get ggc ggc gac tec gec ata 96 
Gly Glu Ser Ala Ala Gly Gly Ser Gly Ala Gly Gly Asp Ser Ala He 

20 25 30 

gag cag ggg ggc cag ggc age gcg etc gec ccg tec ccg gtg age ggc 144 
Glu Gin Gly Gly Gin Gly Ser Ala Leu Ala Pro Ser Pro Val Ser Gly 

35 40 45 

gtg cgc agg gaa ggc get egg ggc ggc ggc cgt ggc egg ggg egg tgg 192 
Val Arg Arg Glu Gly Ala Arg Gly Gly Gly Arg Gly Arg Gly Arg Trp 

50 55 60 

aag cag gcg ggc egg ggc ggc ggc gtc tgt ggc cgt ggc egg ggc egg 240 
Lys Gin Ala Gly Arg Gly Gly Gly Val Cys Gly Arg Gly Arg Gly Arg 
65 70 75 80 

ggc cgt ggc egg gga egg gga egg ggc egg ggc egg ggc cgc ggc cgt 288 
Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg 
85 90 95 
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ccc ccg agt ggc ggc age ggc ctt ggc ggc gac ggc ggc ggc tgc ggc 336 
Pro Pro Ser Gly Gly Ser Gly Leu Gly Gly Asp Gly Gly Gly Cys Gly 

100 105 110 

ggc ggc ggc age ggt ggc ggc ggc gee ccc egg egg gag ccg gtc cct 384 
Gly Gly Gly Ser Gly Gly Gly Gly Ala Pro Arg Arg Glu Pro Val Pro 

115 120 125 

ttc ccg teg ggg age gcg ggg ccg ggg ccc agg gga ccc egg gee acg 432 
Phe Pro Ser Gly Ser Ala Gly Pro Gly Pro Arg Gly Pro Arg Ala Thr 

130 135 140 

gag age ggg aag agg atg gat tgc ccg gee etc ccc ccc gga tgg aag 480 
Glu Ser Gly Lys Arg Met Asp Cys Pro Ala Leu Pro Pro Gly Trp Lys 
145 150 155 160 

aag gag gaa gtg ate cga aaa tct ggg eta agt get ggc aag age gat 528 
Lys Glu Glu Val He Arg Lys Ser Gly Leu Ser Ala Gly Lys Ser Asp 

165 170 175 

gtc tac tac ttc agt cca agt ggt aag aag ttc aga age aag cct cag 576 
Val Tyr Tyr Phe Ser Pro Ser Gly Lys Lys Phe Arg Ser Lys Pro Gin 

180 185 190 

ttg gca agg tac ctg gga aat act gtt gat etc age agt ttt gac ttc 624 
Leu Ala Arg Tyr Leu Gly Asn Thr Val Asp Leu Ser Ser Phe Asp Phe 

195 200 205 

aga act gga aag atg atg cct agt aaa tta cag aag aac aaa cag aga 672 
Arg Thr Gly Lys Met Met Pro Ser Lys Leu Gin Lys Asn Lys Gin Arg 

210 215 220 

ctg cga aac gat cct etc aat caa aat aag ggt aaa cca gac ttg aat 720 
Leu Arg Asn Asp Pro Leu Asn Gin Asn Lys Gly Lys Pro Asp Leu Asn 
225 230 235 240 

aca aca ttg cca att aga caa aca gca tea att ttc aaa caa ccg gta 768 
Thr Thr Leu Pro lie Arg Gin Thr Ala Ser He Phe Lys Gin Pro Val 

245 250 255 

ace aaa gtc aca aat cat cct agt aat aaa gtg aaa tea gac cca caa 816 
Thr Lys Val Thr Asn His Pro Ser Asn Lys Val Lys Ser Asp Pro Gin 

260 265 270 

cga atg aat gaa cag cca cgt cag ctt ttc tgg gag aag agg eta caa 864 
Arg Met Asn Glu Gin Pro Arg Gin Leu Phe Trp Glu Lys Arg Leu Gin 
275 280 285 
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gga ctt agt gca tea gat gta aca gaa caa att ata aaa acc atg gaa 912 
Gly Leu Ser Ala Ser Asp Val Thr Glu Gin He He Lys Thr Met Glu 

290 295 300 

eta ccc aaa ggt ctt caa gga gtt ggt cca ggt age aat gat gag acc 960 
Leu Pro Lys Gly Leu Gin Gly Val Gly Pro Gly Ser Asn Asp Glu Thr 
305 310 315 320 

ctt tta tct get gtt gee agt get ttg cac aca age tct gcg cca ate 1008 
Leu Leu Ser Ala Val Ala Ser Ala Leu His Thr Ser Ser Ala Pro He 

325 330 335 

aca ggg caa gtc tec get get gtg gaa aag aac cct get gtt tgg ctt 1056 
Thr Gly Gin Val Ser Ala Ala Val Glu Lys Asn Pro Ala Val Trp Leu 

340 345 350 

aac aca tct caa ccc etc tgc aaa get ttt att gtc aca gat gaa gac 1104 
Asn Thr Ser Gin Pro Leu Cys Lys Ala Phe He Val Thr Asp Glu Asp 

355 360 365 

ate agg aaa cag gaa gag cga gta cag caa gta cgc aag aaa ttg gaa 1152 
lie Arg Lys Gin Glu Glu Arg Val Gin Gin Val Arg Lys Lys Leu Glu 

370 375 380 

gaa gca ctg atg gca gac ate ttg teg cga get get gat aca gaa gag 1200 
Glu Ala Leu Met Ala Asp He Leu Ser Arg Ala Ala Asp Thr Glu Glu 
385 390 395 400 

atg gat att gaa atg gac agt gga gat gaa gee 1233 
Met Asp He Glu Met Asp Ser Gly Asp Glu Ala 
405 410 

<210> 3 
<211> 196 
<212> PRT 

<213> Homo sapiens 
<400> 3 

Met Arg Thr Leu Ala Cys Leu Leu Leu Leu Gly Cys Gly Tyr Leu Ala 

15 10 15 

His Val Leu Ala Glu Glu Ala Glu lie Pro Arg Glu Val He Glu Arg 

20 25 30 

Leu Ala Arg Ser Gin He His Ser He Arg Asp Leu Gin Arg Leu Leu 

35 40 45 

Glu He Asp Ser Val Gly Ser Glu Asp Ser Leu Asp Thr Ser Leu Arg 
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50 55 60 

Ala His Gly Val His Ala Thr Lys His Val Pro Glu Lys Arg Pro Leu 
65 70 75 80 

Pro He Arg Arg Lys Arg Ser lie Glu Glu Ala Val Pro Ala Val Cys 

85 90 95 

Lys Thr Arg Thr Val He Tyr Glu He Pro Arg Ser Gin Val Asp Pro 

100 105 110 

Thr Ser Ala Asn Phe Leu He Trp Pro Pro Cys Val Glu Val Lys Arg 

115 120 125 

Cys Thr Gly Cys Cys Asn Thr Ser Ser Val Lys Cys Gin Pro Ser Arg 

130 135 140 

Val His His Arg Ser Val Lys Val Ala Lys Val Glu Tyr Val Arg Lys 
145 150 155 160 

Lys Pro Lys Leu Lys Glu Val Gin Val Arg Leu Glu Glu His Leu Glu 

165 170 175 

Cys Ala Cys Ala Thr Thr Ser Leu Asn Pro Asp Tyr Arg Glu Glu Asp 

180 185 190 

Thr Asp Val Arg 
195 

<210> 4 
<211> 588 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1)..(591) 

<400> 4 

atg agg acc ttg get tgc ctg ctg etc etc ggc tgc gga tac etc gec 48 
Met Arg Thr Leu Ala Cys Leu Leu Leu Leu Gly Cys Gly Tyr Leu Ala 
.1 5 10 15 

cat gtt ctg gec gag gaa gec gag ate ccc cgc gag gtg ate gag agg 96 
His Val Leu Ala Glu Glu Ala Glu He Pro Arg Glu Val He Glu Arg 

20 25 30 

ctg gec cgc agt cag ate cac age ate egg gac etc cag cga etc ctg 144 
Leu Ala Arg Ser Gin He His Ser He Arg Asp Leu Gin Arg Leu Leu 
35 40 45 
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gag ata gac tec gta ggg agt gag gat tct ttg gac acc age ctg aga 192 
Glu He Asp Ser Val Gly Ser Glu Asp Ser Leu Asp Thr Ser Leu Arg 

50 55 60 

get cac ggg gtc cac gee act aag cat gtg ccc gag aag egg ccc ctg 240 
Ala His Gly Val His Ala Thr_Lys His Val Pro Glu Lys Arg Pro Leu 
65 70 75 80 

ccc att egg agg aag aga age ate gag gaa get gtc ccc get gtc tgc 288 
Pro He Arg Arg Lys Arg Ser He Glu Glu Ala Val Pro Ala Val Cys 

85 90 95 

aag acc agg acg gtc att tac gag att cct egg agt cag gtc gac ccc 336 
Lys Thr Arg Thr Val He Tyr Glu lie Pro Arg Ser Gin Val Asp Pro 

100 105 110 

acg tec gee aac ttc ctg ate tgg ccc ccg tgc gtg gag gtg aaa cgc 384 
Thr Ser Ala Asn Phe Leu He Trp Pro Pro Cys Val Glu Val Lys Arg 

115 120 125 

tgc acc ggc tgc tgc aac acg age agt gtc aag tgc cag ccc tec cgc 432 
Cys Thr Gly Cys Cys Asn Thr Ser Ser Val Lys Cys Gin Pro Ser Arg 

130 135 140 

gtc cac cac cgc age gtc aag gtg gee aag gtg gaa tac gtc agg aag 480 
Val His His Arg Ser Val Lys Val Ala Lys Val Glu Tyr Val Arg Lys 
145 150 155 160 

aag cca aaa tta aaa gaa gtc cag gtg agg tta gag gag cat ttg gag 528 
Lys Pro Lys Leu Lys Glu Val Gin Val Arg Leu Glu Glu His Leu Glu 

165 170 175 

tgc gee tgc gcg acc aca age ctg aat ccg gat tat egg gaa gag gac 576 
Cys Ala Cys Ala Thr Thr Ser Leu Asn Pro Asp Tyr Arg Glu Glu Asp 

180 185 190 

acg gat gtg agg 588 
Thr Asp Val Arg 
195 

<210> 5 

<211> 241 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Met Asn Arg Cys Trp Ala Leu Phe Leu Ser Leu Cys Cys Tyr Leu Arg 
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15 10 15 

Leu Val Ser Ala Glu Gly Asp Pro He Pro Glu Glu Leu Tyr Glu Met 

20 25 30 

Leu Ser Asp His Ser lie Arg Ser Phe Asp Asp Leu Gin Arg Leu Leu 

35 40 45 

His Gly Asp Pro Gly Glu Glu Asp Gly Ala Glu Leu Asp Leu Asn Met 

50 55 60 

Thr Arg Ser His Ser Gly Gly Glu Leu Glu Ser Leu Ala Arg Gly Arg 
65 70 75 80 

Arg Ser Leu Gly Ser Leu Thr He Ala Glu Pro Ala Met He Ala Glu 

85 90 95 

Cys Lys Thr Arg Thr Glu Val Phe Glu He Ser Arg Arg Leu He Asp 

100 105 110 

Arg Thr Asn Ala Asn Phe Leu Val Trp Pro Pro Cys Val Glu Val Gin 

115 120 125 

Arg Cys Ser Gly Cys Cys Asn Asn Arg Asn Val Gin Cys Arg Pro Thr 

130 135 140 

Gin Val Gin Leu Arg Pro Val Gin Val Arg Lys He Glu He Val Arg 
145 150 155 160 

Lys Lys Pro He Phe Lys Lys Ala Thr Val Thr Leu Glu Asp His Leu 

165 170 175 

Ala Cys Lys Cys Glu Thr Val Ala Ala Ala Arg Pro Val Thr Arg Ser 

180 185 190 

Pro Gly Gly Ser Gin Glu Gin Arg Ala Lys Thr Pro Gin Thr Arg Val 

195 200 205 

Thr He Arg Thr Val Arg Val Arg Arg Pro Pro Lys Gly Lys His Arg 

210 215 220 

Lys Phe Lys His Thr His Asp Lys Thr Ala Leu Lys Glu Thr Leu Gly 
225 230 235 240 

Ala 

<210> 6 

<211> 723 

<212> DNA, 

<213> Homo sapiens 

<220> 

<221> CDS 
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<223> (1). .(726) 
<400> 6 

atg aat cgc tgc tgg gcg etc ttc ctg tct etc tgc tgc tac ctg cgt 48 
Met Asn Arg Cys Trp Ala Leu Phe Leu Ser Leu Cys Cys Tyr Leu Arg 

15 10 15 

ctg gtc age gee gag ggg gac ccc att ccc gag gag ctt tat gag atg 96 
Leu Val Ser Ala Glu Gly Asp Pro He Pro Glu Glu Leu Tyr Glu Met 

20 25 30 

ctg agt gac cac teg ate cgc tec ttt gat gat etc caa cgc ctg ctg 144 
Leu Ser Asp His Ser He Arg Ser Phe Asp Asp Leu Gin Arg Leu Leu 

35 40 45 

cac gga gac ccc gga gag gaa gat ggg gee gag ttg gac ctg aac atg 192 
His Gly Asp Pro Gly Glu Glu Asp Gly Ala Glu Leu Asp Leu Asn Met 

50 55 60 

acc cgc tec cac tct gga ggc gag ctg gag age ttg get cgt gga aga 240 
Thr Arg Ser His Ser Gly Gly Glu Leu Glu Ser Leu Ala Arg Gly Arg 
65 70 75 80 

agg age ctg ggt tec ctg acc att get gag ccg gee atg ate gec gag 288 
Arg Ser Leu Gly Ser Leu Thr lie Ala Glu Pro Ala Met lie Ala Glu 

85 90 95 

tgc aag acg cgc acc gag gtg ttc gag ate tec egg cgc etc ata gac 336 
Cys Lys Thr Arg Thr Glu Val Phe Glu lie Ser Arg Arg Leu lie Asp 

100 105 110 

cgc acc aac gee aac ttc ctg gtg tgg ccg ccc tgt gtg gag gtg cag 384 
Arg Thr Asn Ala Asn Phe Leu Val Trp Pro Pro Cys Val Glu Val Gin 

115 120 125 

cgc tgc tec ggc tgc tgc aac aac cgc aac gtg cag tgc cgc ccc acc 432 
Arg Cys Ser Gly Cys Cys Asn Asn Arg Asn Val Gin Cys Arg Pro Thr 

130 135 140 

cag gtg cag ctg cga cct gtc cag gtg aga aag ate gag att gtg egg 480 
Gin Val Gin Leu Arg Pro Val Gin Val Arg Lys He Glu lie Val Arg 
145 150 155 160 

aag aag cca ate ttt aag aag gee acg gtg acg ctg gaa gac cac ctg 528 
Lys Lys Pro lie Phe Lys Lys Ala Thr Val Thr Leu Glu Asp His Leu 

165 170 175 

gca tgc aag tgt gag aca gtg gca get gca egg cct gtg acc cga age 576 
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Ala Cys Lys Cys Glu Thr Val Ala Ala Ala Arg Pro Val Thr Arg Ser 

180 185 190 

ccg ggg ggt tec cag gag cag cga gec aaa acg ccc caa act egg gtg 624 
Pro Gly Gly Ser Gin Glu Gin Arg Ala Lys Thr Pro Gin Thr Arg Val 

195 200 205 

acc att egg acg gtg cga gtc cgc egg ccc ccc aag ggc aag cac egg 672 
Thr lie Arg Thr Val Arg Val Arg Arg Pro Pro Lys Gly Lys His Arg 

210 215 220 

aaa ttc aag cac acg cat gac aag acg gca ctg aag gag acc ctt gga 720 
Lys Phe Lys His Thr His Asp Lys Thr Ala Leu Lys Glu Thr Leu Gly 
225 230 235 240 

gec 723 
Ala 

<210> 7 
<211> 155 
<212> PRT 

<213> Homo sapiens 
<400> 7 

Met Ala Ala Gly Ser lie Thr Thr Leu Pro Ala Leu Pro Glu Asp Gly 

1 5 10 15 

Gly Ser Gly Ala Phe Pro Pro Gly His Phe Lys Asp Pro Lys Arg Leu 

20 25 30 

Tyr Cys Lys Asn Gly Gly Phe Phe Leu Arg He His Pro Asp Gly Arg 

35 40 45 

Val Asp Gly Val Arg Glu Lys Ser Asp Pro His He Lys Leu Gin Leu 

50 55 60 

Gin Ala Glu Glu Arg Gly Val Val Ser He Lys Gly Val Cys Ala Asn 
65 70 75 80 

Arg Tyr Leu Ala Met Lys Glu Asp Gly Arg Leu Leu Ala Ser Lys Cys 

85 90 95 

Val Thr Asp Glu Cys Phe Phe Phe Glu Arg Leu Glu Ser Asn Asn Tyr 

100 105 110 

Asn Thr Tyr Arg Ser Arg Lys Tyr Thr Ser Trp Tyr Val Ala Leu Lys 

115 120 125 

Arg Thr Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin Lys 
130 135 140 
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Ala lie Leu Phe Leu Pro Met Ser Ala Lys Ser 
145 150 
<210> 8 
<211> 465 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). . (468) 

<400> 8 

atg gca gcc ggg age ate acc acg ctg ccc gec ttg ccc gag gat ggc 48 
Met Ala Ala Gly Ser He Thr Thr Leu Pro Ala Leu Pro Glu Asp Gly 

15 10 15 

ggc age ggc gcc ttc ccg ccc ggc cac ttc aag gac ccc aag egg ctg 96 
Gly Ser Gly Ala Phe Pro Pro Gly His Phe Lys Asp Pro Lys Arg Leu 

20 25 30 

tac tgc aaa aac ggg ggc ttc ttc ctg cgc ate cac ccc gac ggc cga 144 
Tyr Cys Lys Asn Gly Gly Phe Phe Leu Arg He His Pro Asp Gly Arg 

35 40 45 

gtt gac ggg gtc egg gag aag age gac cct cac ate aag eta caa ctt 192 
Val Asp Gly Val Arg Glu Lys Ser Asp Pro His He Lys Leu Gin Leu 

50 55 60 

caa gca gaa gag aga gga gtt gtg tct ate aaa gga gtg tgt get aac 240 
Gin Ala Glu Glu Arg Gly Val Val Ser He Lys Gly Val Cys Ala Asn 
65 70 . 75 80 

cgt tac ctg get atg aag gaa gat gga aga tta ctg get tct aaa tgt 288 
Arg Tyr Leu Ala Met Lys Glu Asp Gly Arg Leu Leu Ala Ser Lys Cys 

85 90 95 

gtt acg gat gag tgt ttc ttt ttt gaa cga ttg gaa tct aat aac tac 336 
Val Thr Asp Glu Cys Phe Phe Phe Glu Arg Leu Glu Ser Asn Asn Tyr 

100 105 110 

aat act tac egg tea agg aaa tac acc agt tgg tat gtg gca ttg aaa 384 
Asn Thr Tyr Arg Ser Arg Lys Tyr Thr Ser Trp Tyr Val Ala Leu Lys 

115 120 125 

cga act ggg cag tat aaa ctt gga tec aaa aca gga cct ggg cag aaa 432 
Arg Thr Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin Lys 
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135 



140 



get ata ctt ttt ctt 
Ala He Leu Phe Leu 
145 



cca atg tct 
Pro Met Ser 
150 



get aag age 
Ala Lys Ser 
155 



465 



<210> 9 
<211> 324 
<212> PRT 
<213> Homo sapiens 
<400> 9 

Met Phe Pro Ser Pro Ala Leu Thr Pro Thr Pro Phe Ser Val Lys Asp 

15 10 15 

He Leu Asn Leu Glu Gin Gin Gin Arg Ser Leu Ala Ala Ala Gly Glu 

20 25 30 

Leu Ser Ala Arg Leu Glu Ala Thr Leu Ala Pro Ser Ser. Cys Met Leu 

35 40 45 

Ala Ala Phe Lys Pro Glu Ala Tyr Ala Gly Pro Glu Ala Ala Ala Pro 

50 55 60 

Gly Leu Pro Glu Leu Arg Ala Glu Leu Gly Arg Ala Pro Ser Pro Ala 
65 70 75 80 

Lys Cys Ala Ser Ala Phe Pro Ala Ala Pro Ala Phe Tyr Pro Arg Ala 

85 90 95 

Tyr Ser Asp Pro Asp Pro Ala Lys Asp Pro Arg Ala Glu Lys Lys Glu 

100 105 110 

Leu Cys Ala Leu Gin Lys Ala Val Glu Leu Glu Lys Thr Glu Ala Asp 

115 120 125 

Asn Ala Glu Arg Pro Arg Ala Arg Arg Arg Arg Lys Pro Arg Val Leu 

130 135 140 

Phe Ser Gin Ala Gin Val Tyr Glu Leu Glu Arg Arg Phe Lys Gin Gin 
145 150 155 160 

Arg Tyr Leu Ser Ala Pro Glu Arg Asp Gin Leu Ala Ser Val Leu Lys 

165 170 175 

Leu Thr Ser Thr Gin Val Lys He Trp Phe Gin Asn Arg Arg Tyr Lys 

180 185 190 

Cys Lys Arg Gin Arg Gin Asp Gin Thr Leu Glu Leu Val Gly Leu Pro 

195 200 205 

Pro Pro Pro Pro Pro Pro Ala Arg Arg He Ala Val Pro Val Leu Val 
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210 

Arg Asp Gly 
225 

Tyr Gly Val 



Gly Leu 
245 

Pro Gly Tyr Gly Gly 
260 

Ala Gly 



215 

Lys Pro Cys Leu Gly Asp 
230 

Asn Pro Tyr Gly 



Ala Tyr Pro 
275 

Asn Asn Asn 

290 
Ser Pro Gly 
305 

He Arg Ala 



Phe Val 
He Pro 
Trp 



Ala Ala Cys Ser 
265 

Pro Ser Pro Ala 
280 

Asn Phe Gly Val 
295 

Gin Ser Asn Ser 
310 



Ser Ala 
235 
Tyr Asn 
250 

Pro Gly 

Gin Pro 

Gly Asp 

Gly Val 
315 



220 

Pro Tyr 

Ala Tyr 

Tyr Ser 

Ala Thr 
285 
Leu Asn 
300 

Ser Thr 



Ala Pro Ala 
240 

Pro Ala Tyr 

255 
Cys Thr Ala 
270 

Ala Ala Ala 

Ala Val Gin 

Leu His Gly 
320 



<210> 10 
<211> 972 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> ( 1 ) . . ( 975 ) 

<400> 10 

atg ttc ccc age cct get etc acg ccc acg ccc ttc tea gtc aaa gac 48 
Met Phe Pro Ser Pro Ala Leu Thr Pro Thr Pro Phe Ser Val Lys Asp 

15 10 15 

ate eta aac ctg gaa cag cag cag cgc age ctg get gee gee gga gag 96 
He Leu Asn Leu Glu Gin Gin Gin Arg Ser Leu Ala Ala Ala Gly Glu 

20 25 30 

etc tct gee cgc ctg gag gcg acc ctg gcg ccc tec tec tgc atg ctg 144 
Leu Ser Ala Arg Leu Glu Ala Thr Leu Ala Pro Ser Ser Cys Met Leu 

35 40 45 

gee gec ttc aag cca gag gec tac get ggg ccc gag gcg get gcg ccg 192 
Ala Ala Phe Lys Pro Glu Ala Tyr Ala Gly Pro Glu Ala Ala Ala Pro 

50 55 60 

ggc etc cca gag ctg cgc gca gag ctg ggc cgc gcg cct tea ccg gec 240 
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Gly Leu Pro Glu Leu Arg Ala Glu Leu Gly Arg Ala Pro Ser Pro Ala 
65 70 75 80 

aag tgt gcg tct gcc ttt ccc gcc gcc ccc gcc ttc tat cca cgt gcc 288 
Lys Cys Ala Ser Ala Phe Pro Ala Ala Pro Ala Phe Tyr Pro Arg Ala 

85 90 95 

tac age gac ccc gac cca gcc aag gac cct aga gcc gaa aag aaa gag 336 
Tyr Ser Asp Pro Asp Pro Ala Lys Asp Pro Arg Ala Glu Lys Lys Glu 

100 105 110 

ctg tgc gcg ctg cag aag gcg gtg gag ctg gag aag aca gag gcg gac 384 
Leu Cys Ala Leu Gin Lys Ala Val Glu Leu Glu Lys Thr Glu Ala Asp 

115 120 125 

aac gcg gag egg ccc egg gcg cga egg egg agg aag ccg cgc gtg etc 432 
Asn Ala Glu Arg Pro Arg Ala Arg Arg Arg Arg Lys Pro Arg Val Leu 

130 135 140 

ttc teg cag gcg cag gtc tat gag ctg gag egg cgc ttc aag cag cag 480 
Phe Ser Gin Ala Gin Val Tyr Glu Leu Glu Arg Arg Phe Lys Gin Gin 
145 150 155 160 

egg tac ctg teg gcc ccc gaa cgc gac cag ctg gcc age gtg ctg aaa 528 
Arg Tyr Leu Ser Ala Pro Glu Arg Asp Gin Leu Ala Ser Val Leu Lys 

165 170 175 

etc acg tec acg cag gtc aag ate tgg ttc cag aac egg cgc tac aag 576 
Leu Thr Ser Thr Gin Val Lys He Trp Phe Gin Asn Arg Arg Tyr Lys 

180 185 190 

tgc aag egg cag egg cag gac cag act ctg gag ctg gtg ggg ctg ccc 624 
Cys Lys Arg Gin Arg Gin Asp Gin Thr Leu Glu Leu Val Gly Leu Pro 

195 200 205 

ccg ccg ccg ccg ccg cct gcc cgc agg ate gcg gtg cca gtg ctg gtg 672 
Pro Pro Pro Pro Pro Pro Ala Arg Arg He Ala Val Pro Val Leu Val 

210 215 220 

cgc gat ggc aag cca tgc eta ggg gac teg gcg ccc tac gcg cct gcc 720 
Arg Asp Gly Lys Pro Cys Leu Gly Asp Ser Ala Pro Tyr Ala Pro Ala 
225 230 235 240 

tac ggc gtg ggc etc aat ccc tac ggt tat aac gcc tac ccc gcc tat 768 
Tyr Gly Val Gly Leu Asn Pro Tyr Gly Tyr Asn Ala Tyr Pro Ala Tyr 

245 250 255 

ccg ggt tac ggc ggc gcg gcc tgc age cct ggc tac age tgc act gcc 816 
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Pro Gly Tyr Gly Gly Ala Ala Cys Ser Pro Gly Tyr Ser Cys Thr Ala 

260 265 270 

get tac ccc gec ggg cct tec cca gcg cag ccg gec act gec gec gee 864 
Ala Tyr Pro Ala Gly Pro Ser Pro Ala Gin Pro Ala Thr Ala Ala Ala 

275 280 285 

aac aac aac ttc gtg aac ttc ggc gtc ggg gac ttg aat gcg gtt cag 912 
Asn Asn Asn Phe Val Asn Phe Gly Val Gly Asp Leu Asn Ala Val Gin 

290 295 300 

age ccc ggg att ccg cag age aac teg gga gtg tec acg ctg cat ggt 960 
Ser Pro Gly He Pro Gin Ser Asn Ser Gly Val Ser Thr Leu His Gly 
305 310 315 320 

ate cga gee tgg 972 
He Arg Ala Trp 
324 

<210> 11 
<211> 442 
<212> PRT 

<213> Homo sapiens 
<400> 11 

Met Tyr Gin Ser Leu Ala Met Ala Ala Asn His Gly Pro Pro Pro Gly 

15 10 15 

Ala Tyr Gin Ala Gly Gly Pro Gly Pro Phe Met His Gly Ala Gly Ala 

20 25 30 

Ala Ser Ser Pro Val Tyr Leu Pro Thr Pro Arg Val Pro Ser Ser Val 

35 40 45 

Leu Gly Leu Ser Tyr Leu Gin Gly Gly Gly Ala Gly Ser Ala Ser Gly 

50 55 60 

Gly Pro Ser Gly Gly Ser Pro Gly Gly Ala Ala Ser Gly Ala Gly Pro 
65 70 75 80 

Gly Thr Gin Gin Gly Ser Pro Gly Trp Ser Gin Ala Gly Ala Thr Gly 

85 90 95 

Ala Ala Tyr Thr Pro Pro Pro Val Ser Pro Arg Phe Ser Phe Pro Gly 

100 105 110 

Thr Thr Gly Ser Leu Ala Ala Ala Ala Ala Ala Ala Ala Ala Arg Glu 

115 120 125 

Ala Ala Ala Tyr Ser Ser Gly Gly Gly Ala Ala Gly Ala Gly Leu Ala 



15/90 



WO 01/48151 



PCT/JP00/O9323 



130 

Gly Arg 
145 

Pro Tyr 

Ala Ala 

Pro Gly 

Asp Asp 
210 
Thr Pro 
225 

Cys Gly 

Pro Gin 

Asn Cys 

Glu Pro 
290 
Pro Arg 
305 

Lys Pro 

Ser Glu 

Ala Thr 

Gly Leu 
370 
Ser Val 
385 

Ser Ala 



Glu Gin 

Pro Ala 

Ala Ser 
180 
Arg Ala 
195 

Phe Ser 

Leu Trp 

Leu Tyr 

Arg Arg 
260 
Gin Thr 
275 

Val Cys 

Pro Leu 

Lys Asn 

Ser Leu 
340 
Thr Ser 
355 

Ser Ser 



135 

Tyr Gly Arg 
150 

Tyr Met Ala 
165 

Ala Gly Pro 



Ala Gly 
Asp Val 



Phe Asp 
185 

Asn Pro Ala Ala Arg 
200 

Glu Cys 



Glu Gly Arg 
215 

Arg Arg Asp 

230 
His Lys Met 
245 

Leu Ser Ala 

Thr Thr Thr 

Asn Ala Cys 
295 

Ala Met Arg 

310 
Leu Asn Lys 
325 

Pro Pro Ala 



Gly Thr 

Asn Gly 

Ser Arg 
265 
Thr Leu 
280 

Gly Leu 
Lys Glu 
Ser Lys 



Ser Gly 
345 

Ser Ser Glu Glu Met 
360 

His Ser 



Ser Ala 
Leu Lys 
Ser Pro Gin Thr 



His Tyr Gly 
375 

Met Ser Gly 

390 
Leu Ser Pro 
405 

Ser Ser Lys 



His Gly 
Gin Gly 
Gin Asp 



Phe Ala 
155 
Gly Ala 
170 

Ser Pro 

His Pro 

Val Asn 

Gly His 
235 
He Asn 
250 

Arg Val 

Trp Arg 

Tyr Met 

Gly He 
315 
Thr Pro 
330 

Ala Ser 

Arg Pro 

Ser Ser 

Pro Ser 
395 
Tyr Ala 
410 

Ser Trp 



140 

Gly Ser 
Ser Trp 
Val Leu 



Tyr Ser Ser 
160 

Ala Ala Ala 
175 

His Ser Leu 
190 

Asp Met Phe 



Asn Leu 
205 

Cys Gly Ala Met Ser 
220 

Tyr Leu 



Arg Pro 
Gly Leu 



Cys Asn Ala 
240 

Leu I le Lys 

255 
Ser Cys Ala 
270 

Ala Glu Gly 



Arg Asn 
285 

Lys Leu His Gly Val 
300 

Gin Thr 



Ala Ala 

Ser Asn 

He Lys 
365 
Val Ser 
380 

He His 
Ser Pro 
Asn Ser 



Arg Lys Arg 
320 

Pro Ser Gly 

335 
Ser Ser Asn 
350 

Thr Glu Pro 

Gin Thr Phe 

Pro Val Leu 
400 

Val Ser Gin 

415 
Leu Val Leu 
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420 425 430 

Ala Asp Ser His Gly Asp He He Thr Ala 
435 440 

<210> 12 
<211> 1326 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). . (1329) 

<400> 12 

atg tat cag age ttg gec atg gec gec aac cac ggg ccg ccc ccc ggt 48 
Met Tyr Gin Ser Leu Ala Met Ala Ala Asn His Gly Pro Pro Pro Gly 

15 10 15 

gec tac cag gcg ggc ggc ccc ggc ccc ttc atg cac ggc gcg ggc gec 96 
Ala Tyr Gin Ala Gly Gly Pro Gly Pro Phe Met His Gly Ala Gly Ala 

20 25 30 

gcg tec teg cca gtc tac ctg ccc aca ccg egg gtg ccc tec tec gtt 144 
Ala Ser Ser Pro Val Tyr Leu Pro Thr Pro Arg Val Pro Ser Ser Val 

35 40 45 

ctg ggc ctg tec tac etc cag ggc gga ggc gcg ggc tct gcg tec gga 192 
Leu Gly Leu Ser Tyr Leu Gin Gly Gly Gly Ala Gly Ser Ala Ser Gly 

50 55 60 

ggc ccc teg ggc ggc age ccc ggt ggg gec gcg tct ggt gcg ggg ccc 240 
Gly Pro Ser Gly Gly Ser Pro Gly Gly Ala Ala Ser Gly Ala Gly Pro 
65 70 75 80 

ggg acc cag cag ggc age ccg gga tgg age cag gcg gga gcg ace gga 288 
Gly Thr Gin Gin Gly Ser Pro Gly Trp Ser Gin Ala Gly Ala Thr Gly 

85 90 95 

gec get tac acc ccg ccg ccg gtg teg ccg cgc ttc tec ttc ccg ggg 336 
Ala Ala Tyr Thr Pro Pro Pro Val Ser Pro Arg Phe Ser Phe Pro Gly 

100 105 110 

acc acc ggg tec ctg gcg gcg gcg gcg gcg get gec gec gec egg gaa 384 
Thr Thr Gly Ser Leu Ala Ala Ala Ala Ala Ala Ala Ala Ala Arg Glu 

115 120 125 

get gcg gee tac age agt ggc ggc gga gcg gcg ggt gcg ggc ctg gcg 432 
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Ala Ala Ala Tyr Ser Ser Gly Gly Gly Ala Ala Gly Ala Gly Leu Ala 

130 135 140 

ggc cgc gag cag tac ggg cgc gcc ggc ttc gcg ggc tec tac tec age 480 
Gly Arg Glu Gin Tyr Gly Arg Ala Gly Phe Ala Gly Ser Tyr Ser Ser 
145 150 155 160 

ccc tac ccg get tac atg gcc gac gtg ggc gcg tec tgg gcc gca gcc 528 
Pro Tyr Pro Ala Tyr Met Ala Asp Val Gly Ala Ser Trp Ala Ala Ala 

165 170 175 

gcc gcc gcc tec gcc ggc ccc ttc gac age ccg gtc ctg cac age ctg 576 
Ala Ala Ala Ser Ala Gly Pro Phe Asp Ser Pro Val Leu His Ser Leu 

180 185 190 

ccc ggc egg gcc aac ccg gcc gcc cga cac ccc aat etc gat atg ttt 624 
Pro Gly Arg Ala Asn Pro Ala Ala Arg His Pro Asn Leu Asp Met Phe 

195 200 205 

gac gac ttc tea gaa ggc aga gag tgt gtc aac tgt ggg get atg tec 672 
Asp Asp Phe Ser Glu Gly Arg Glu Cys Val Asn Cys Gly Ala Met Ser 

210 215 220 

acc ccg etc tgg agg cga gat ggg acg ggt cac tat ctg tgc aac gcc 720 
Thr Pro Leu Trp Arg Arg Asp Gly Thr Gly His Tyr Leu Cys Asn Ala 
225 230 235 240 

tgt ggc etc tac cac aag atg aac ggc ate aac egg ccg etc ate aag 768 
Cys Gly Leu Tyr His Lys Met Asn Gly lie Asn Arg Pro Leu lie Lys 

245 250 255 

cct cag cgc egg ctg tec gcc tec cgc cga gtg ggc etc tec tgt gcc 816 
Pro Gin Arg Arg Leu Ser Ala Ser Arg Arg Val Gly Leu Ser Cys Ala 

260 265 270 

aac tgc cag acc acc acc acc acg ctg tgg cgc cgc aat gcg gag ggc 864 
Asn Cys Gin Thr Thr Thr Thr Thr Leu Trp Arg Arg Asn Ala Glu Gly 

275 280 285 

gag cct gtg tgc aat gcc tgc ggc etc tac atg aag etc cac ggg gtg 912 
Glu Pro Val Cys Asn Ala Cys Gly Leu Tyr Met Lys Leu His Gly Val 

290 295 300 

ccc agg cct ctt gca atg egg aaa gag ggg ate caa acc aga aaa egg 960 
Pro Arg Pro Leu Ala Met Arg Lys Glu Gly lie Gin Thr Arg Lys Arg 
305 310 315 320 

aag ccc aag aac ctg aat aaa tct aag aca cca gca get cct tea ggc 1008 
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Lys Pro Lys Asn Leu Asn Lys Ser Lys Thr Pro Ala Ala Pro Ser Gly 

325 330 335 

agt gag age ctt cct ccc gee age ggt get tec age aac tec age aac 1056 
Ser Glu Ser Leu Pro Pro Ala Ser Gly Ala Ser Ser Asn Ser Ser Asn 

340 345 350 

gec acc acc age age age gag gag atg cgt ccc ate aag acg gag cct 1104 
Ala Thr Thr Ser Ser Ser Glu Glu Met Arg Pro He Lys Thr Glu Pro 

355 360 365 

ggc ctg tea tct cac tac ggg cac age age tec gtg tec cag acg ttc 1152 
Gly Leu Ser Ser His Tyr Gly His Ser Ser Ser Val Ser Gin Thr Phe 

370 375 380 

tea gtc agt gcg atg tct ggc cat ggg ccc tec ate cac cct gtc etc 1200 
Ser Val Ser Ala Met Ser Gly His Gly Pro Ser He His Pro Val Leu 
385 390 395 400 

teg gec ctg aag etc tec cca caa ggc tat gcg tct ccc gtc age cag 1248 
Ser Ala Leu Lys Leu Ser Pro Gin Gly Tyr Ala Ser Pro Val Ser Gin 

405 410 415 

tct cca cag acc age tec aag cag gac tct tgg aac agt ctg gtc ttg 1296 
Ser Pro Gin Thr Ser Ser Lys Gin Asp Ser Trp Asn Ser Leu Val Leu 

420 425 430 

gec gac agt cac ggg gac ata ate act gcg 1326 
Ala Asp Ser His Gly Asp He He Thr Ala 
435 440 

<210> 13 
<211> 507 
<212> PRT 

<213> Homo sapiens 
<400> 13 

Met Gly Arg Lys Lys He Gin He Thr Arg He Met Asp Glu Arg Asn 

1 5 10 15 

Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

35 40 45 

Asn Ser Ser Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 
50 55 60 
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Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

Asn Ser Asp He Val Glu Ala Leu Asn Lys Lys Glu His Arg Gly Cys 

85 90 95 

Asp Ser Pro Asp Pro Asp Thr Ser Tyr Val Leu Thr Pro His Thr Glu 

100 105 110 

Glu Lys Tyr Lys Lys He Asn Glu Glu Phe Asp Asn Met Met Arg Asn 

115 120 125 

His Lys He Ala Pro Gly Leu Pro Pro Gin Asn Phe Ser Met Ser Val 

130 135 140 

Thr Val Pro Val Thr Ser Pro Asn Ala Leu Ser Tyr Thr Asn Pro Gly 
145 150 155 160 

Ser Ser Leu Val Ser Pro Ser Leu Ala Ala Ser Ser Thr Leu Thr Asp 

165 170 175 

Ser Ser Met Leu Ser Pro Pro Gin Thr Thr Leu His Arg Asn Val Ser 

180 185 190 

Pro Gly Ala Pro Gin Arg Pro Pro Ser Thr Gly Asn Ala Gly Gly Met 

195 200 205 

Leu Ser Thr Thr Asp Leu Thr Val Pro Asn Gly Ala Gly Ser Ser Pro 

210 215 220 

Val Gly Asn Gly Phe Val Asn Ser Arg Ala Ser Pro Asn Leu He Gly 
225 230 235 240 

Ala Thr Gly Ala Asn Ser Leu Gly Lys Val Met Pro Thr Lys Ser Pro 

245 250 255 

Pro Pro Pro Gly Gly Gly Asn Leu Gly Met Asn Ser Arg Lys Pro Asp 

260 265 270 

Leu Arg Val Val He Pro Pro Ser Ser Lys Gly Met Met Pro Pro Leu 

275 280 285 

Ser Glu Glu Glu Glu Leu Glu Leu Asn Thr Gin Arg He Ser Ser Ser 

290 295 300 

Gin Ala Thr Gin Pro Leu Ala Thr Pro Val Val Ser Val Thr Thr Pro 
305 310 315 320 

Ser Leu Pro Pro Gin Gly Leu Val Tyr Ser Ala Met Pro Thr Ala Tyr 

325 330 335 

Asn Thr Asp Tyr Ser Leu Thr Ser Ala Asp Leu Ser Ala Leu Gin Gly 
340 345 350 
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Phe Asn Ser Pro Gly Met Leu Ser Leu Gly Gin Val Ser Ala Trp Gin 

355 360 365 

Gin His His Leu Gly Gin Ala Ala Leu Ser Ser Leu Val Ala Gly Gly 

370 375 380 

Gin Leu Ser Gin Gly Ser Asn Leu Ser He Asn Thr Asn Gin Asn He 
385 390 395 400 

Ser He Lys Ser Glu Pro He Ser Pro Pro Arg Asp Arg Met Thr Pro 

405 410 415 

Ser Gly Phe Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Pro Pro 

420 425 430 

Pro Pro Pro Gin Pro Gin Pro Gin Pro Pro Gin Pro Gin Pro Arg Gin 

435 440 445 

Glu Met Gly Arg Ser Pro Val Asp Ser Leu Ser Ser Ser Ser Ser Ser 

450 455 460 

Tyr Asp Gly Ser Asp Arg Glu Asp Pro Arg Gly Asp Phe His Ser Pro 
465 470 475 480 

He Val Leu Gly Arg Pro Pro Asn Thr Glu Asp Arg Glu Ser Pro Ser 

485 490 495 

Val Lys Arg Met Arg Met Asp Ala Trp Val Thr 
500 505 

<210> 14 
<211> 1521 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1)..(1524) 

<400> 14 

atg ggg egg aag aaa ata caa ate aca cgc ata atg gat gaa agg aac 48 
Met Gly Arg Lys Lys He Gin He Thr Arg He Met Asp Glu Arg Asn 

15 10 15 

cga cag gtc act ttt aca aag aga aag ttt gga tta atg aag aaa gec 96 
Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

tat gaa ctt agt gtg etc tgt gac tgt gaa ata gca etc ate att ttc 144 
Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 
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35 40 45 

aac age tct aac aaa ctg ttt caa tat get age act gat atg gac aaa 192 
Asn Ser Ser Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 

50 55 60 

gtt ctt etc aag tat aca gaa tat aat gaa cct cat gaa age aga acc 240 
Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
65 70. 75 80 

aac teg gat att gtt gag get ctg aac aag aag gaa cac aga ggg tgc 288 
Asn Ser Asp He Val Glu Ala Leu Asn Lys Lys Glu His Arg Gly Cys 

85 90 95 

gac age cca gac cct gat act tea tat gtg eta act cca cat aca gaa 336 
Asp Ser Pro Asp Pro Asp Thr Ser Tyr Val Leu Thr Pro His Thr Glu 

100. 105 110 

gaa aaa tat aaa aaa att aat gag gaa ttt gat aat atg atg egg aat 384 
Glu Lys Tyr Lys Lys He Asn Glu Glu Phe Asp Asn Met Met Arg Asn 

115 120 125 

cat aaa ate gca cct ggt ctg cca cct cag aac ttt tea atg tct gtc 432 
His Lys He Ala Pro Gly Leu Pro Pro Gin Asn Phe Ser Met Ser Val 

' 130 135 140 

aca gtt cca gtg acc age ccc aat get ttg tec tac act aac cca ggg 480 
Thr Val Pro Val Thr Ser Pro Asn Ala Leu Ser Tyr Thr Asn Pro Gly 
145 150 155 160 

agt tea ctg gtg tec cca tct ttg gca gee age tea acg tta aca gat 528 
Ser Ser Leu Val Ser Pro Ser Leu Ala Ala Ser Ser Thr Leu Thr Asp 

165 170 175 

tea age atg etc tct cca cct caa acc aca tta cat aga aat gtg tct 576 
Ser Ser Met Leu Ser Pro Pro Gin Thr Thr Leu His Arg Asn Val Ser 

180 185 190 

cct gga get cct cag aga cca cca agt act ggc aat gca ggt ggg atg 624 
Pro Gly Ala Pro Gin Arg Pro Pro Ser Thr Gly Asn Ala Gly Gly Met 

195 200 205 

ttg age act aca gac etc aca gtg cca aat gga get gga age agt cca 672 
Leu Ser Thr Thr Asp Leu Thr Val Pro Asn Gly Ala Gly Ser Ser Pro 

210 215 220 

gtg ggg aat gga ttt gta aac tea aga get tct cca aat ttg att gga 720 
Val Gly Asn Gly Phe Val Asn Ser Arg Ala Ser Pro Asn Leu He Gly 
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225 230 235 240 

get act ggt gca aat age tta ggc aaa gtc atg cct aca aag tct ccc 768 

Ala Thr Gly Ala Asn Ser Leu Gly Lys Val Met Pro Thr Lys Ser Pro 

245 250 255 

cct cca cca ggt ggt ggt aat ctt gga atg aac agt agg aaa cca gat 816 
Pro Pro Pro Gly Gly Gly Asn Leu Gly Met Asn Ser Arg Lys Pro Asp 

260 265 270 

ctt cga gtt gtc ate ccc cct tea age aag ggc atg atg cct cca eta 864 
Leu Arg Val Val He Pro Pro Ser Ser Lys Gly Met Met Pro Pro Leu 

275 280 285 

teg gag gaa gag gaa ttg gag ttg aac ace caa agg ate agt agt tct 912 
Ser Glu Glu Glu Glu Leu Glu Leu Asn Thr Gin Arg He Ser Ser Ser 

290 295 300 

caa gec act caa cct ctt get acc cca gtc gtg tct gtg aca ace cca 960 
Gin Ala Thr Gin Pro Leu Ala Thr Pro Val Val Ser Val Thr Thr Pro 
305 310 315 320 

age ttg cct ccg caa gga ctt gtg tac tea gca atg ccg act gec tac 1008 
Ser Leu Pro Pro Gin Gly Leu Val Tyr Ser Ala Met Pro Thr Ala Tyr 

325 330 335 

aac act gat tat tea ctg acc age get gac ctg tea gee ctt caa ggc 1056 
Asn Thr Asp Tyr Ser Leu Thr Ser Ala Asp Leu Ser Ala Leu Gin Gly 

340 345 350 

ttc aac teg cca gga atg ctg teg ctg gga cag gtg teg gec tgg cag 1104 
Phe Asn Ser Pro Gly Met Leu Ser Leu Gly Gin Val Ser Ala Trp Gin 

355 360 365 

cag cac cac eta gga caa gca gee etc age tct ctt gtt get gga ggg 1152 
Gin His His Leu Gly Gin Ala Ala Leu Ser Ser Leu Val Ala Gly Gly 

370 375 380 

cag tta tct cag ggt tec aat tta tec att aat acc aac caa aac ate 1200 
Gin Leu Ser Gin Gly Ser Asn Leu Ser He Asn Thr Asn Gin Asn He 
385 390 395 400 

age ate aag tec gaa ccg att tea cct cct egg gat cgt atg acc cca 1248 
Ser He Lys Ser Glu Pro He Ser Pro Pro Arg Asp Arg Met Thr Pro 

405 410 415 

teg ggc ttc cag cag cag cag cag cag cag cag cag cag cag ccg ccg 1296 
Ser Gly Phe Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Pro Pro 
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420 425 430 

cca cca ccg cag ccc cag cca caa ccc ccg cag ccc cag ccc cga cag 1344 
Pro Pro Pro Gin Pro Gin Pro Gin Pro Pro Gin Pro Gin Pro Arg Gin 

435 440 445 

gaa atg ggg cgc tec cct gtg gac agt ctg age age tct agt age tec 1392 
Glu Met Gly Arg Ser Pro Val Asp Ser Leu Ser Ser Ser Ser Ser Ser 

450 455 460 

tat gat ggc agt gat egg gag gat cca egg ggc gac ttc cat tct cca 1440 
Tyr Asp Gly Ser Asp Arg Glu Asp Pro Arg Gly Asp Phe His Ser Pro 
465 470 475 480 

att gtg ctt ggc cga ccc cca aac act gag gac aga gaa age cct tct 1488 
He Val Leu Gly Arg Pro Pro Asn Thr Glu Asp Arg Glu Ser Pro Ser 

485 490 495 

gta aag cga atg agg atg gac gcg tgg gtg ace 1521 
Val Lys Arg Met Arg Met Asp Ala Trp Val Thr 

500 505 

<210> 15 
<211> 365 
<212> PRT 
<213> Homo sapiens 
<400> 15 
Met Gly Arg Lys 
1 

Arg Gin Val Thr 
20 

Tyr Glu Leu Ser 
35 

Asn Ser Ala Asn 
50 

Val Leu Leu Lys 
65 

Asn Thr Asp He 

Gly Pro Glu Leu 
100 

Phe Arg Arg Leu 

24/90 



Lys He Gin He Ser Arg lie Leu Asp Gin Arg Asn 

5 10 15 

Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

25 30 
Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

40 45 
Arg Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Arg 

55 60 
Tyr Thr Glu Tyr Ser Glu Pro His Glu Ser Arg Thr 
70 75 80 

Leu Glu Thr Leu Lys Arg Arg Gly He Gly Leu Asp 
85 90 95 

Glu Pro Asp Glu Gly Pro Glu Glu Pro Gly Glu Lys 

105 110 
Ala Gly Glu Gly Gly Asp Pro Ala Leu Pro Arg Pro 
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115 

Arg Leu Tyr Pro Ala 
130 



120 125 
Ala Pro Ala Met Pro Ser Pro Asp Val Val 
135 140 



Tyr 



Gly Ala Leu Pro Pro Pro Gly Cys Asp Pro Ser Gly Leu Gly Glu Ala 
145 150 155 160 

Leu Pro Ala Gin Ser Arg Pro Ser Pro Phe Arg Pro Ala Ala Pro Lys 

165 170 175 

Ala Gly Pro Pro Gly Leu Val His Pro Leu Phe Ser Pro Ser His Leu 

180 185 190 

Thr Ser Lys Thr Pro Pro Pro Leu Tyr Leu Pro Thr Glu Gly Arg Arg 

195 200 205 

Ser Asp Leu Pro Gly Gly Leu Ala Gly Pro Arg Gly Gly Leu Asn Thr 

210 215 220 

Ser Arg Ser Leu Tyr Ser Gly Leu Gin Asn Pro Cys Ser Thr Ala Thr 
225 230 235 240 

Pro Gly Pro Pro Leu Gly Ser Phe Pro Phe Leu Pro Gly Gly Pro Pro 

245 250 255 

Val Gly Ala Glu Ala Trp Ala Arg Arg Val Pro Gin Pro Ala Ala Pro 

260 265 270 

Pro Arg Arg Pro Pro Gin Ser Ala Ser Ser Leu Ser Ala Ser Leu Arg 

275 280 285 

Pro Pro Gly Ala Pro Ala Thr Phe Leu Arg Pro Ser Pro He Pro Cys 

290 295 300 

Ser Ser Pro Gly Pro Trp Gin Ser Leu Cys Gly Leu Gly Pro Pro Cys 
305 310 315 320 

Ala Gly Cys Pro Trp Pro Thr Ala Gly Pro Gly Arg Arg Ser Pro Gly 

325 330 335 

Gly Thr Ser Pro Glu Arg Ser Pro Gly Thr Ala Arg Ala Arg Gly Asp 

340 345 350 

Pro Thr Ser Leu Gin Ala Ser Ser Glu Lys Thr Gin Gin 
355 360 

<210> 16 

<211> 1095 

<212> DNA 

<213> Homo sapiens 

<220> 
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<221> CDS 

<223> (1). .(1098) 

<400> 16 

atg ggg agg aaa aaa ate cag ate tec cgc ate ctg gac caa agg aat 48 
Met Gly Arg Lys Lys lie Gin He Ser Arg lie Leu Asp Gin Arg Asn 

1 .5 10 15 

egg cag gtg acg ttc acc aag egg aag ttc ggg ctg atg aag aag gec 96 
Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

tat gag ctg age gtg etc tgt gac tgt gag ata gec etc ate ate ttc 144 
Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

35 40 45 

aac age gec aac cgc etc ttc cag tat gee age acg gac atg gac cgt 192 
Asn Ser Ala Asn Arg Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Arg 

50 55 60 

gtg ctg ctg aag tac aca gag tac age gag ccc cac gag age cgc acc 240 
Val Leu Leu Lys Tyr Thr Glu Tyr Ser Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

aac act gac ate etc gag acg ctg aag egg agg ggc att ggc etc gat 288 
Asn Thr Asp He Leu Glu Thr Leu Lys Arg Arg Gly He Gly Leu Asp 

85 90 95 

ggg cca gag ctg gag ccg gat gaa ggg cct gag gag cca gga gag aag 336 
Gly Pro Glu Leu Glu Pro Asp Glu Gly Pro Glu Glu Pro Gly Glu Lys 

100 105 110 

ttt egg agg ctg gca ggc gaa ggg ggt gat ccg gec ttg ccc cga ccc 384 
Phe Arg Arg Leu Ala Gly Glu Gly Gly Asp Pro Ala Leu Pro Arg Pro 

115 120 125 

egg ctg tat cct gca get cct get atg ccc age cca gat gtg gta tac 432 
Arg Leu Tyr Pro Ala Ala Pro Ala Met Pro Ser Pro Asp Val Val Tyr 

130 135 140 

ggg gec tta ccg cca cca ggc tgt gac ccc agt ggg ctt ggg gaa gca 480 
Gly Ala Leu Pro Pro Pro Gly Cys Asp Pro Ser Gly Leu Gly Glu Ala 
145 150 155 160 

ctg ccc gec cag age cgc cca tct ccc ttc cga cca gca gec ccc aaa 528 
Leu Pro Ala Gin Ser Arg Pro Ser Pro Phe Arg Pro Ala Ala Pro Lys 
165 170 175 
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gcc ggg ccc cca ggc ctg gtg cac cct etc ttc tea cca age cac etc 576 
Ala Gly Pro Pro Gly Leu Val His Pro Leu Phe Ser Pro Ser His Leu 

180 185 190 

acc age aag aca cca ccc cca ctg tac ctg ccg acg gaa ggg egg agg 624 
Thr Ser Lys Thr Pro Pro Pro Leu Tyr Leu Pro Thr Glu Gly Arg Arg 

195 200 205 

tea gac ctg cct ggt ggc ctg get ggg ccc cga ggg gga eta aac acc 672 
Ser Asp Leu Pro Gly Gly Leu Ala Gly Pro Arg Gly Gly Leu Asn Thr 

210 215 220 

tec aga age etc tac agt ggc ctg cag aac ccc tgc tec act gca act 720 
Ser Arg Ser Leu Tyr Ser Gly Leu Gin Asn Pro Cys Ser Thr Ala Thr 
225 230 235 240 

ccc gga ccc cca ctg ggg age ttc ccc ttc etc ccc gga ggc ccc cca 768 
Pro Gly Pro Pro Leu Gly Ser Phe Pro Phe Leu Pro Gly Gly Pro Pro 

245 250 255 

gtg ggg gcc gaa gcc tgg gcg agg agg gtc ccc caa ccc gcg gcg cct 816 
Val Gly Ala Glu Ala Trp Ala Arg Arg Val Pro Gin Pro Ala Ala Pro 

260 265 270 

ccc cgc cga ccc ccc cag tea gca tea agt ctg age gcc tct etc egg 864 
Pro Arg Arg Pro Pro Gin Ser Ala Ser Ser Leu Ser Ala Ser Leu Arg 

275 280 285 

ccc ccg ggg gcc ccg gcg act ttc eta aga cct tec cct ate cct tgc 912 
Pro Pro Gly Ala Pro Ala Thr Phe Leu Arg Pro Ser Pro He Pro Cys 

290 295 300 

tec teg ccc ggt ccc tgg cag age etc tgc ggc ctg ggc ccg ccc tgc 960 
Ser Ser Pro Gly Pro Trp Gin Ser Leu Cys Gly Leu Gly Pro Pro Cys 
305 310 315 320 

gcc ggc tgc cct tgg ccg acg get ggc ccc ggt agg aga tea ccc ggt 1008 
Ala Gly Cys Pro Trp Pro Thr Ala Gly Pro Gly Arg Arg Ser Pro Gly 

325 330 335 

ggc acc age cca gag cgc teg cca ggt acg gcg agg gca cgt ggg gac 1056 
Gly Thr Ser Pro Glu Arg Ser Pro Gly Thr Ala Arg Ala Arg Gly Asp 

340 345 350 

ccc acc tec etc cag gcc tct tea gag aag acc caa cag 1095 
Pro Thr Ser Leu Gin Ala Ser Ser Glu Lys Thr Gin Gin 
355 360 365 
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<210> 17 

<211> 465 
<212> PRT 
<213> Homo sapiens 
<400> 17 

Met Gly Arg Lys Lys lie Gin He Thr Arg He Met Asp Glu Arg Asn 

1:5 10 15 

Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He lie Phe 

35 40 45 

Asn Ser Thr Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 

50 55 60 

Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

Asn Ser Asp lie Val Glu Thr Leu Arg Lys Lys Gly Leu Asn Gly Cys 

85 90 95 

Asp Ser Pro Asp Pro Asp Ala Asp Asp Ser Val Gly His Ser Pro Glu 

100 105 110 

Ser Glu Asp Lys Tyr Arg Lys lie Asn Glu Asp He Asp Leu Met He 

115 120 125 

Ser Arg Gin Arg Leu Cys Ala Val Pro Pro Pro Asn Phe Glu Met Pro 

130 135 140 

Val Ser lie Pro Val Ser Ser His Asn Ser Leu Val Tyr Ser Asn Pro 
145 150 155 160 

Val Ser Ser Leu Gly Asn Pro Asn Leu Leu Pro Leu Ala His Pro Ser 

165 170 175 

Leu Gin Arg Asn Ser Met Ser Pro Gly Val Thr His Arg Pro Pro Ser 

180 185 190 

Ala Gly Asn Thr Gly Gly Leu Met Gly Gly Asp Leu Thr Ser Gly Ala 

195 200 205 

Gly Thr Ser Ala Gly Asn Gly Tyr Gly Asn Pro Arg Asn Ser Pro Gly 

210 215 220 

Leu Leu Val Ser Pro Gly Asn Leu Asn Lys Asn Met Gin Ala Lys Ser 
225 230 235 240 

Pro Pro Pro Met Asn Leu Gly Met Asn Asn Arg Lys Pro Asp Leu Arg 
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245 250 255 

Val Leu He Pro Pro Gly Ser Lys Asn Thr Met Pro Ser Val Asn Gin 

260 265 270 

Arg lie Asn Asn Ser Gin Ser Ala Gin Ser Leu Ala Thr Pro Val Val 

275 280 285 

Ser Val Ala Thr Pro Thr Leu Pro Gly Gin Gly Met Gly Gly Tyr Pro 

290 295 300 

Ser Ala lie Ser Thr Thr Tyr Gly Thr Glu Tyr Ser Leu Ser Ser Ala 
305 310 315 320 

Asp Leu Ser Ser Leu Ser Gly Phe Asn Thr Ala Ser Ala Leu His Leu 

325 330 335 

Gly Ser Val Thr Gly Trp Gin Gin Gin His Leu His Asn Met Pro Pro 

340 345 350 

Ser Ala Leu Ser Gin Leu Gly Ala Cys Thr Ser Thr His Leu Ser Gin 

355 360 365 

Ser Ser Asn Leu Ser Leu Pro Ser Thr Gin Ser Leu Asn He Lys Ser 

370 375 380 

Glu Pro Val Ser Pro Pro Arg Asp Arg Thr Thr Thr Pro Ser Arg Tyr 
385 390 395 400 

Pro Gin His Thr Arg His Glu Ala Gly Arg Ser Pro Val Asp Ser Leu 

405 410 415 

Ser Ser Cys Ser Ser Ser Tyr Asp Gly Ser Asp Arg Glu Asp His Arg 

420 425 430 

Asn Glu Phe His Ser Pro He Gly Leu Thr Arg Pro Ser Pro Asp Glu 

435 440 445 

Arg Glu Ser Pro Ser Val Lys Arg Met Arg Leu Ser Glu Gly Trp Ala 
450 455 460 

Thr 

<210> 18 
<211> 1395 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). . (1398) 

<400> 18 
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atg ggg aga aaa aag att cag att acg agg att atg gat gaa cgt aac 48 

Met Gly Arg Lys Lys He Gin He Thr Arg lie Met Asp Glu Arg Asn 

15 10 15 

aga cag gtg aca ttt aca aag agg aaa ttt ggg ttg atg aag aag get 96 

Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

tat gag ctg age gtg ctg tgt gac tgt gag att gcg ctg ate ate ttc 144 

Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

35 40 45 

aac age acc aac aag ctg ttc cag tat gee age ace gac atg gac aaa 192 

Asn Ser Thr Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 

50 55 60 

gtg ctt etc aag tac acg gag tac aac gag ccg cat gag age egg aca 240 

Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 

65. 70 75 80 

aac tea gac ate gtg gag acg ttg aga aag aag ggc ctt aat ggc tgt 288 

Asn Ser Asp He Val Glu Thr Leu Arg Lys Lys Gly Leu Asn Gly Cys 

85 90 95 

gac age cca gac ccc gat gcg gac gat tec gta ggt cac age cct gag 336 

Asp Ser Pro Asp Pro Asp Ala Asp Asp Ser Val Gly His Ser Pro Glu 

100 105 110 

tct gag gac aag tac agg aaa att aac gaa gat att gat eta atg ate 384 

Ser Glu Asp Lys Tyr Arg Lys He Asn Glu Asp He Asp Leu Met He 

115 120 125 

age agg caa aga ttg tgt get gtt cca cct ccc aac ttc gag atg cca 432 

Ser Arg Gin Arg Leu Cys Ala Val Pro Pro Pro Asn Phe Glu Met Pro 

130 135 140 

gtc tec ate cca gtg tec age cac aac agt ttg gtg tac age aac cct 480 

Val Ser He Pro Val Ser Ser His Asn Ser Leu Val Tyr Ser Asn Pro 

145 150 155 160 

gtc age tea ctg gga aac ccc aac eta ttg cca ctg get cac cct tct 528 

Val Ser Ser Leu Gly Asn Pro Asn Leu Leu Pro Leu Ala His Pro Ser 

165 170 175 

ctg cag agg aat agt atg tct cct ggt gta aca cat cga cct cca agt 576 

Leu Gin Arg Asn Ser Met Ser Pro Gly Val Thr His Arg Pro Pro Ser 

180 185 190 
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gca ggt aac aca ggt ggt ctg atg ggt gga gac etc acg tct ggt gca 624 
Ala Gly Asn Thr Gly Gly Leu Met Gly Gly Asp Leu Thr Ser Gly Ala 

195 200 205 

ggc acc agt gca ggg aac ggg tat ggc aat ccc cga aac tea cca ggt 672 
Gly Thr Ser Ala Gly Asn Gly Tyr Gly Asn Pro Arg Asn Ser Pro Gly 

210 215 220 

ctg ctg gtc tea cct ggt aac ttg aac aag aat atg caa gca aaa tct 720 
Leu Leu Val Ser Pro Gly Asn Leu Asn Lys Asn Met Gin Ala Lys Ser 
225 230 235 240 

cct ccc cca atg aat tta gga atg aat aac cgt aaa cca gat etc cga 768 
Pro Pro Pro Met Asn Leu Gly Met Asn Asn Arg Lys Pro Asp Leu Arg 

245 250 255 

gtt ctt att cca cca ggc age aag aat acg atg cca tea gtg aat caa 816 
Val Leu lie Pro Pfo Gly Ser Lys Asn Thr Met Pro Ser Val Asn Gin 

260 265 270 

agg ata aat aac tec cag teg get cag tea ttg get acc cca gtg gtt 864 
Arg He Asn Asn Ser Gin Ser Ala Gin Ser Leu Ala Thr Pro Val Val 

275 280 285 

tec gta gca act cct act tta cca gga caa gga atg gga gga tat cca 912 
Ser Val Ala Thr Pro Thr Leu Pro Gly Gin Gly Met Gly Gly Tyr Pro 

290 295 300 

tea gee att tea aca aca tat ggt acc gag tac tct ctg agt agt gca 960 
Ser Ala He Ser Thr Thr Tyr Gly Thr Glu Tyr Ser Leu Ser Ser Ala 
305 310 315 320 

gac ctg tea tct ctg tct ggg ttt aac acc gee age get ctt cac ctt 1008 
Asp Leu Ser Ser Leu Ser Gly Phe Asn Thr Ala Ser Ala Leu His Leu 

325 330 335 

ggt tea gta act ggc tgg caa cag caa cac eta cat aac atg cca cca 1056 
Gly Ser Val Thr Gly Trp Gin Gin Gin His Leu His Asn Met Pro Pro 

340 345 350 

tct gee etc agt cag ttg gga get tgc act age act cat tta tct cag 1104 
Ser Ala Leu Ser Gin Leu Gly Ala Cys Thr Ser Thr His Leu Ser Gin 

355 360 365 

agt tea aat etc tec ctg cct tct act caa age etc aac ate aag tea 1152 
Ser Ser Asn Leu Ser Leu Pro Ser Thr Gin Ser Leu Asn He Lys Ser 

370 375 380 
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gaa cct gtt tct cct cct aga gac cgt acc acc acc cct teg aga tac 1200 

Glu Pro Val Ser Pro Pro Arg Asp Arg Thr Thr Thr Pro Ser Arg Tyr 

385 390 395 400 

cca caa cac acg cgc cac gag gcg ggg aga tct cct gtt gac age ttg 1248 

Pro Gin His Thr Arg His Glu Ala Gly Arg Ser Pro Val Asp Ser Leu 

405 410 415 

age age tgt age agt teg tac gac ggg age gac cga gag gat cac egg 1296 
Ser Ser Cys Ser Ser Ser Tyr Asp Gly Ser Asp Arg Glu Asp His Arg 

420 425 430 

aac gaa ttc cac tec ccc att gga etc acc aga cct teg ccg gac gaa 1344 
Asn Glu Phe His Ser Pro He Gly Leu Thr Arg Pro Ser Pro Asp Glu 

435 440 445 

agg gaa agt ccc tea gtc aag cgc atg cga ctt tct gaa gga tgg gca 1392 
Arg Glu Ser Pro Ser Val Lys Arg Met Arg Leu Ser Glu Gly Trp Ala 

450 455 460 

aca 1395 
Thr 
465 

<210> 19 . 
<211> 521 
<212> PRT 

<213> Homo sapiens 
<400> 19 

Met Gly Arg Lys Lys He Gin He Gin Arg He Thr Asp Glu Arg Asn 

15 10 15 

Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

35 40 45 

Asn His Ser Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 

50 55 60 

Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

Asn Ala Asp He He Glu Thr Leu Arg Lys Lys Gly Phe Asn Gly Cys 

85 90 95 

Asp Ser Pro Glu Pro Asp Gly Glu Asp Ser Leu Glu Gin Ser Pro Leu 
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100 105 110 

Leu Glu Asp Lys Tyr Arg Arg Ala Ser Glu Glu Leu Asp Gly Leu Phe 

115 120 125 

Arg Arg Tyr Gly Ser Thr Val Pro Ala Pro Asn Phe Ala Met Pro Val 

130 135 140 

Thr Val Pro Val Ser Asn Gin Ser Ser Leu Gin Phe Ser Asn Pro Ser 
145 150 155 160 

Gly Ser Leu Val Thr Pro Ser Leu Val Thr Ser Ser Leu Thr Asp Pro 

165 170 175 

Arg Leu Leu Ser Pro Gin Gin Pro Ala Leu Gin Arg Asn Ser Val Ser 

180 185 190 

Pro Gly Leu Pro Gin Arg Pro Ala Ser Ala Gly Ala Met Leu Gly Gly 

195 200 205 

Asp Leu Asn Ser Ala Asn Gly Ala Cys Pro Ser Pro Val Gly Asn Gly 

210 215 220 

Tyr Val Ser Ala Arg Ala Ser Pro Gly Leu Leu Pro Val Ala Asn Gly 
225 230 235 240 

Asn Ser Leu Asn Lys Val He Pro Ala Lys Ser Pro Pro Pro Pro Thr 

245 250 255 

His Ser Thr Gin Leu Gly Ala Pro Ser Arg Lys Pro Asp Leu Arg Val 

260 265 270 

He Thr Ser Gin Ala Gly Lys Gly Leu Met His His Leu Thr Glu Asp 

275 280 285 

His Leu Asp Leu Asn Asn Ala Gin Arg Leu Gly Val Ser Gin Ser Thr 

290 295 300 

His Ser Leu Thr Thr Pro Val Val Ser Val Ala Thr Pro Ser Leu Leu 
305 310 315 320 

Ser Gin Gly Leu Pro Phe Ser Ser Met Pro Thr Ala Tyr Asn Thr Asp 

325 330 335 

Tyr Gin Leu Thr Ser Ala Glu Leu Ser Ser Leu Pro Ala Phe Ser Ser 

340 345 350 

Pro Gly Gly Leu Ser Leu Gly Asn Val Thr Ala Trp Gin Gin Pro Gin 

355 360 365 

Gin Pro Gin Gin Pro Gin Gin Pro Gin Pro Pro Gin Gin Gin Pro Pro 

370 375 380 

Gin Pro Gin Gin Pro Gin Pro Gin Gin Pro Gin Gin Pro Gin Gin Pro 



33/90 



WO 01/48151 



PCT/JP00/09323 



385 390 395 400 

Pro Gin Gin Gin Ser His Leu Val Pro Val Ser Leu Ser Asn Leu He 

405 410 415 

Pro Gly Ser Pro Leu Pro His Val Gly Ala Ala Leu Thr Val Thr Thr 

420 425 430 

His Pro His lie Ser He Lys Ser Glu Pro Val Ser Pro Ser Arg Glu 

435 440 445 

Arg Ser Pro Ala Pro Pro Pro Pro Ala Val Phe Pro Ala Ala Arg Pro 

450 455 460 

Glu Pro Gly Asp Gly Leu Ser Ser Pro Ala Gly Gly Ser Tyr Glu Thr 
465 470 475 480 

Gly Asp Arg Asp Asp Gly Arg Gly Asp Phe Gly Pro Thr Leu Gly Leu 

485 490 495 

Leu Arg Pro Ala Pro Glu Pro Glu Ala Glu Gly Ser Ala Val Lys Arg 

500 505 510 

Met Arg Leu Asp Thr Trp Thr Leu Lys 
515 520 

<210> 20 
<211> 1563 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). . (1566) 

<400> 20 

atg ggg agg aaa aag att cag ate cag cga ate acc gac gag egg aac 48 
Met Gly Arg Lys Lys He Gin He Gin Arg He Thr Asp Glu Arg Asn 

1 5 10 15 

cga cag gtg act ttc acc aag egg aag ttt ggc ctg atg aag aag gcg 96 
Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

tat gag ctg age gtg eta tgt gac tgc gag ate gca etc ate ate ttc 144 
Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He lie Phe 

35 40 45 

aac cac tec aac aag ctg ttc cag tac gec age acc gac atg gac aag 192 
Asn His Ser Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 
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50 55 60 

gtg ctg etc aag tac acg gag tac aat gag cca cac gag age cgc ace 240 
Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

aac gec gac ate ate gag ace ctg agg aag aag ggc ttc aat ggc tgc 288 
Asn Ala Asp lie He Glu Thr Leu Arg Lys Lys Gly Phe Asn Gly Cys 

85 90 95 

gac age ccc gag ccc gac ggg gag gac teg ctg gaa cag age ccc ctg 336 
Asp Ser Pro Glu Pro Asp Gly Glu Asp Ser Leu Glu Gin Ser Pro Leu 

100 105 110 

ctg gag gac aag tac cga cgc gec age gag gag etc gac ggg etc ttc 384 
Leu Glu Asp Lys Tyr Arg Arg Ala Ser Glu Glu Leu Asp Gly Leu Phe 

115 120 125 

egg cgc tat ggg tea act gtc ccg gec ccc aac ttt gee atg cct gtc 432 
Arg Arg Tyr Gly Ser Thr Val Pro Ala Pro Asn Phe Ala Met Pro Val 

130 135 140 

acg gtg ccc gtg tec aat cag age tea ctg cag ttc age aat ccc age 480 
Thr Val Pro Val Ser Asn Gin Ser Ser Leu Gin Phe Ser Asn Pro Ser 
145 150 155 160 

ggc tec ctg gtc ace cct tec ctg gtg aca tea tec etc acg gac ccg 528 
Gly Ser Leu Val Thr Pro Ser Leu Val Thr Ser Ser Leu Thr Asp Pro 

165 170 175 

egg etc ctg tec ccc cag cag cca gca eta cag agg aac agt gtg tct 576 
Arg Leu Leu Ser Pro Gin Gin Pro Ala Leu Gin Arg Asn Ser Val Ser 

180 185 190 

cct ggc ctg ccc cag egg cca get agt gcg ggg gee atg ctg ggg ggt 624 
Pro Gly Leu Pro Gin Arg Pro Ala Ser Ala Gly Ala Met Leu Gly Gly 

195 200 205 

gac ctg aac agt get aac gga gee tgc ccc age cct gtt ggg aat ggc 672 
Asp Leu Asn Ser Ala Asn Gly Ala Cys Pro Ser Pro Val Gly Asn Gly 

210 215 220 

tac gtc agt get egg get tec cct ggc etc etc cct gtg gee aat ggc 720 
Tyr Val Ser Ala Arg Ala Ser Pro Gly Leu Leu Pro Val Ala Asn Gly 
225 230 235 240 

aac age eta aac aag gtc ate cct gee aag tct ccg ccc cca cct ace 768 
Asn Ser Leu Asn Lys Val lie Pro Ala Lys Ser Pro Pro Pro Pro Thr 



35/90 



WO 01/48151 



PCT/JP00/09323 



245 250 255 

cac age acc cag ctt gga gec ccc age cgc aag ccc gac ctg cga gtc 816 
His Ser Thr Gin Leu Gly Ala Pro Ser Arg Lys Pro Asp Leu Arg Val 

260 265 270 

ate act tec cag gca gga aag ggg tta atg cat cac ttg act gag gac 864 
lie Thr Ser Gin Ala Gly Lys Gly Leu Met His His Leu Thr Glu Asp 

275 280 285 

cat tta gat ctg aac aat gec cag cgc ctt ggg gtc tec cag tct act 912 
His Leu Asp Leu Asn Asn Ala Gin Arg Leu Gly Val Ser Gin Ser Thr 

290 295 300 

cat teg etc acc acc cca gtg gtt tct gtg gca acg ccg agt tta etc 960 
His Ser Leu Thr Thr Pro Val Val Ser Val Ala Thr Pro Ser Leu Leu 
305 310 315 320 

age cag ggc etc ccc ttc tct tec atg ccc act gec tac aac aca gat 1008 
Ser Gin Gly Leu Pro Phe Ser Ser Met Pro Thr Ala Tyr Asn Thr Asp 

325 330 335 

tac cag ttg acc agt gca gag etc tec tec tta cca gec ttt agt tea 1056 
Tyr Gin Leu Thr Ser Ala Glu Leu Ser Ser Leu Pro Ala Phe Ser Ser 

340 345 350 

cct ggg ggg ctg teg eta ggc aat gtc act gec tgg caa cag cca cag 1104 
Pro Gly Gly Leu Ser Leu Gly Asn Val Thr Ala Trp Gin Gin Pro Gin 

355 360 365 

cag ccc cag cag ccg cag cag cca cag cct cca cag cag cag cca ccg 1152 
Gin Pro Gin Gin Pro Gin Gin Pro Gin Pro Pro Gin Gin Gin Pro Pro 

370 375 380 

cag cca cag cag cca cag cca cag cag cct cag cag ccg caa cag cca 1200 
Gin Pro Gin Gin Pro Gin Pro Gin Gin Pro Gin Gin Pro Gin Gin Pro 
385 390 395 400 

cct cag caa cag tec cac ctg gtc cct gta tct etc age aac etc ate 1248 
Pro Gin Gin Gin Ser His Leu Val Pro Val Ser Leu Ser Asn Leu He 

405 410 415 

ccg ggc age ccc ctg ccc cac gtg ggt get gec etc aca gtc acc acc 1296 
Pro Gly Ser Pro Leu Pro His Val Gly Ala Ala Leu Thr Val Thr Thr 

420 425 430 

cac ccc cac ate age ate aag tea gaa ccg gtg tec cca age cgt gag 1344 
His Pro His He Ser He Lys Ser Glu Pro Val Ser Pro Ser Arg Glu 
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435 440 445 

cgc age cct gcg cct ccc cct cca get gtg ttc cca get gee cgc cct 1392 
Arg Ser Pro Ala Pro Pro Pro Pro Ala Val Phe Pro Ala Ala Arg Pro 

450 455 460 

gag cct ggc gat ggt etc age age cca gec ggg gga tec tat gag acg 1440 
Glu Pro Gly Asp Gly Leu Ser Ser Pro Ala Gly Gly Ser Tyr Glu Thr 
465 470 475 480 

gga gac egg gat gac gga egg ggg gac ttc ggg ccc aca ctg ggc ctg 1488 
Gly Asp Arg Asp Asp Gly Arg Gly Asp Phe Gly Pro Thr Leu Gly Leu 

485 490 495 

ctg cgc cca gee cca gag cct gag get gag ggc tea get gtg aag agg 1536 
Leu Arg Pro Ala Pro Glu Pro Glu Ala Glu Gly Ser Ala Val Lys Arg 

500 505 510 

atg egg ctt gat ace tgg aca tta aag 1563 
Met Arg Leu Asp Thr Trp Thr Leu Lys 

515 520 

<210> 21 
<211> 217 
<212>.PRT 

<213> Rattus norvegicus 
<400> 21 

Met Ser Leu Val Gly 
1 5 
Gly Tyr Pro Phe Ala 
20 

Ser Arg Cys Ser His 
35 

Gly His Pro Glu Met 
50 

Ser Pro Glu Tyr Ala 
65 

Gly Gly Val Pro Pro 
85 

Pro Val Lys Arg Arg 
100 

Gin Ser He Asn Ser 

37/90 



Gly Phe Pro His His Pro Val Val His His Glu 

10 15 
Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala 

25 30 
Glu Glu Asn Pro Tyr Phe His Gly Trp Leu lie 

40 45 
Ser Pro Pro Asp Tyr Ser Met Ala Leu Ser Tyr 

55 60 
Ser Gly Ala Ala Gly Leu Asp His Ser His Tyr 
70 75 80 

Gly Ala Gly Pro Pro Gly Leu Gly Gly Pro Arg 

90 95 
Gly Thr Ala Asn Arg Lys Glu Arg Arg Arg Thr 

105 110 
Ala Phe Ala Glu Leu Arg Glu Cys lie Pro Asn 
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115 120 125 

Val Pro Ala Asp Thr Lys Leu Ser Lys lie Lys Thr Leu Arg Leu Ala 

130 135 140 

Thr Ser Tyr He Ala Tyr Leu Met Asp Leu Leu Ala Lys Asp Asp Gin 
145 150 155 160 

Asn Gly Glu Ala Glu Ala Phe Lys Ala Glu He Lys Lys Thr Asp Val 

165 170 175 

Lys Glu Glu Lys Arg Lys Lys Glu Leu Asn Glu He Leu Lys Ser Thr 

180 185 190 

Val Ser Ser Asn Asp Lys Lys Thr Lys Gly Arg Thr Gly Trp Pro Gin 

195 200 205 

His Val Trp Ala Leu Glu Leu Lys Gin 

210 215 
<210> 22 
<211> 651 
<212> DNA 

<213> Rattus norvegicus 
<220> 
<221> CDS 
<223> (1). .(654) 
<400> 22 

atg agt ctg gtg ggg ggc ttt ccc cac cac ccc gtg gtg cac cat gag 48 
Met Ser Leu Val Gly Gly Phe Pro His His Pro Val Val His His Glu 

15 10 15 

ggc tac ccg ttc gcc gca gcc gca gcc gcc get get get gec gec gec 96 
Gly Tyr Pro Phe Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala 

20 25 30 

age cgc tgc agt cac gag gag aac ccc tat ttc cac ggc tgg ctt att 144 
Ser Arg Cys Ser His Glu Glu Asn Pro Tyr Phe His Gly Trp Leu He 

35 40 45 

ggc cac ccg gag atg teg ccc ccc gac tac age atg gcc ctg tec tac 192 
Gly His Pro Glu Met Ser Pro Pro Asp Tyr Ser Met Ala Leu Ser Tyr 

50 55 60 

agt ccc gag tac gcc age ggt gcc gcg ggc ctg gac cac tec cat tat 240 
Ser Pro Glu Tyr Ala Ser Gly Ala Ala Gly Leu Asp His Ser His Tyr 
65 70 75 80 
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ggg gga gtg ccg ccc ggt gcc ggg cct ccc ggc ctg ggg ggg ccg cgc 288 
Gly Gly Val Pro Pro Gly Ala Gly Pro Pro Gly Leu Gly Gly Pro Arg 

85 90 95 

ccg gtg aag cgt egg ggc acc gcc aac cgc aag gag egg cgc agg act 336 
Pro Val Lys Arg Arg Gly Thr Ala Asn Arg Lys Glu Arg Arg Arg Thr 

100 105 110 

cag age ate aac age gcc ttc gcc gag ctg cgc gag tgc ate ccc aac 384 
Gin Ser lie Asn Ser Ala Phe Ala Glu Leu Arg Glu Cys He Pro Asn 

115 120 125 

gtg ccc gcc gac acc aaa etc tec aaa ate aag act ctg cgc ctg gcc 432 
Val Pro Ala Asp Thr Lys Leu Ser Lys He Lys Thr Leu Arg Leu Ala 

130 135 140 

acc age tac ate gcc tac etc atg gat ctg ctg gcc aag gac gac cag 480 
Thr Ser Tyr He Ala Tyr Leu Met Asp Leu Leu Ala Lys Asp Asp Gin 
145 150 155 160 

aac gga gag gcg gag gcc ttc aag gcg gag ate aag aag acc gac gtg 528 
Asn Gly Glu Ala Glu Ala Phe Lys Ala Glu He Lys Lys Thr Asp Val 

165 170 175 

aaa gag gag aag agg aag aaa gag ctg aat gaa ate ttg aaa agt aca 576 
Lys Glu Glu Lys Arg Lys Lys Glu Leu Asn Glu He Leu Lys Ser Thr 

180 185 190 

gtg age age aac gac aag aaa acc aaa ggc egg aca ggc tgg cca cag 624 
Val Ser Ser Asn Asp Lys Lys Thr Lys Gly Arg Thr Gly Trp Pro Gin 

195 200 205 

cac gtc tgg gcc ctg gag etc aag cag 651 
His Val Trp Ala Leu Glu Leu Lys Gin 

210 215 
<210> 23 
<211> 215 
<212> PRT 

<213> Homo sapiens 
<400> 23 

Met Asn Leu Val Gly Ser Tyr Ala His His His His His His His Pro 

1 5 10 15 

His Pro Ala His Pro Met Leu His Glu Pro Phe Leu Phe Gly Pro Ala 
20 25 30 
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Ser Arg Cys His Gin Glu Arg Pro Tyr Phe Gin Ser Trp Leu Leu Ser 

35 40 45 

Pro Ala Asp Ala Ala Pro Asp Phe Pro Ala Gly Gly Pro Pro Pro Ala 

50 55 60 

Ala Ala Ala Ala Ala Thr Ala Tyr Gly Pro Asp Ala Arg Pro Gly Gin 
65 70 75 80 

Ser Pro Gly Arg Leu Glu Ala Leu Gly Gly Arg Leu Gly Arg Arg Lys 

85 90 95 

Gly Ser Gly Pro Lys Lys Glu Arg Arg Arg Thr Glu Ser He Asn Ser 

100 105 110 

Ala Phe Ala Glu Leu Arg Glu Cys He Pro Asn Val Pro Ala Asp Thr 

115 120 125 

Lys Leu Ser Lys lie Lys Thr Leu Arg Leu Ala Thr Ser Tyr He Ala 

130 135 140 

Tyr Leu Met Asp Val Leu Ala Lys Asp Ala Gin Ser Gly Asp Pro Glu 
145 150 155 160 

Ala Phe Lys Ala Glu Leu Lys Lys Ala Asp Gly Gly Arg Glu Ser Lys 

165 170 175 

Arg Lys Arg Glu Leu Gin Gin His Glu Gly Phe Pro Pro Ala Leu Gly 

180 185 190 

Pro Val Glu Lys Arg He Lys Gly Arg Thr Gly Trp Pro Gin Gin Val 

195 200 205 

Trp Ala Leu Glu Leu Asn Gin 

210 
<210> 24 
<211> 645 
<212> DNA 
<213> Homo sapiens 
<220> 
<221> CDS 
<223> (1). . (648) 
<400> 24 

atg aac etc gtg ggc age tac gca cac cat cac cac cat cac cac ccg 48 
Met Asn Leu Val Gly Ser Tyr Ala His His His His His His His Pro 

15 10 15 

cac cct gcg cac ccc atg etc cac gaa ccc ttc etc ttc ggt ccg gec 96 
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His Pro Ala His Pro Met Leu His Glu Pro Phe Leu Phe Gly Pro Ala 

20 25 30 

teg cgc tgt cat cag gaa agg ccc tac ttc cag age tgg ctg ctg age 144 
Ser Arg Cys His Gin Glu Arg Pro Tyr Phe Gin Ser Trp Leu Leu Ser 

35 40 45 

ccg get gac get gec ccg gac ttc cct gcg ggc ggg ccg ccg ccc gcg 192 
Pro Ala Asp Ala Ala Pro Asp Phe Pro Ala Gly Gly Pro Pro Pro Ala 

50 55 60 

gec get gca gee gee ace gec tat ggt cct gac gee agg cct ggg cag 240 
Ala Ala Ala Ala Ala Thr Ala Tyr Gly Pro Asp Ala Arg Pro Gly Gin 
65 70 75 80 

age ccc ggg egg ctg gag gcg ctt ggc ggc cgt ctt ggc egg egg aaa 288 
Ser Pro Gly Arg Leu Glu Ala Leu Gly Gly Arg Leu Gly Arg Arg Lys 

85 90 95 

ggc tea gga ccc aag aag gag egg aga cgc act gag age att aac age 336 
Gly Ser Gly Pro Lys Lys Glu Arg Arg Arg Thr Glu Ser He Asn Ser 

100 105 110 

gca ttc gcg gag ttg cgc gag tgc ate ccc aac gtg ccg gec gac ace 384 * 
Ala Phe Ala Glu Leu Arg Glu Cys He Pro Asn Val Pro Ala Asp. Thr 

115 120 125 

aag etc tec aag ate aag act ctg cgc eta gec acc age tac ate gec 432 
Lys Leu Ser Lys He Lys Thr Leu Arg Leu Ala Thr Ser Tyr He Ala 

130 135 140 

tac ctg atg gac gtg ctg gee aag gat gca cag tct ggc gat ccc gag 480 
Tyr Leu Met Asp Val Leu Ala Lys Asp Ala Gin Ser Gly Asp Pro Glu 
145 150 155 160 

gec ttc aag get gaa etc aag aag gcg gat ggc ggc cgt gag age aag 528 
Ala Phe Lys Ala Glu Leu Lys Lys Ala Asp Gly Gly Arg Glu Ser Lys 

165 170 175 

egg aaa agg gag ctg cag cag cac gaa ggt ttt cct cct gec ctg ggc 576 
Arg Lys Arg Glu Leu Gin Gin His Glu Gly Phe Pro Pro Ala Leu Gly 

180 185 190 

cca gtc gag aag agg att aaa gga cgc acc ggc tgg ccg cag caa gtc - 624 
Pro Val Glu Lys Arg He Lys Gly Arg Thr Gly Trp Pro Gin Gin Val 

195 200 205 

tgg gcg ctg gag tta aac cag 645 
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Trp Ala Leu Glu Leu 
210 



Asn Gin 
215 



<210> 25 
<211> 411 
<212> PRT 

<213> Homo sapiens 
<400> 25 

Met Glu Arg Met Ser Asp Ser Ala Asp Lys Pro He Asp Asn Asp Ala 

15 10 15 

Glu Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glu Ala Leu 

20 25 30 

Ala He Tyr Pro Pro Cys Gly Arg Arg Lys He He Leu Ser Asp Glu 

35 40 45 

Gly Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr He Lys Leu 

50 .55 60 

Arg Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His He Gin 
65 70 75 80 

Val Leu Ala Arg Arg Lys Ser Arg Asp Phe His Ser Lys Leu Lys Asp 

85 90 95 

Gin Thr Ala Lys Asp Lys Ala Leu Gin His Met Ala Ala Met Ser Ser 

100 105 110 

Ala Gin He Val Ser Ala Thr Ala lie His Asn Lys Leu Gly Leu Pro 

115 120 125 

Gly He Pro Arg Pro Thr Phe Pro Gly Ala Pro Gly Phe Trp Pro Gly 

130 135 140 

Met He Gin Thr Gly Gin Pro Gly Ser Ser Gin Asp Val Lys Pro Phe 
145 150 155 160 

Val Gin Gin Ala Tyr Pro He Gin Pro Ala Val Thr Ala Pro He Pro 

165 170 175 

Gly Phe Glu Pro Ala Ser Ala Pro Ala Pro Ser Val Pro Ala Trp Gin 

180 185 190 

Gly Arg Ser He Gly Thr Thr Lys Leu Arg Leu Val Glu Phe Ser Ala 

195 200 205 

Phe Leu Glu Gin Gin Arg Asp Pro Asp Ser Tyr Asn Lys His Leu Phe 

210 215 220 

Val His He Gly His Ala Asn His Ser Tyr Ser Asp Pro Leu Leu Glu 
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225 230 235 240 

Ser Val Asp He Arg Gin He Tyr Asp Lys Phe Pro Glu Lys Lys Gly 

245 250 255 

Gly Leu Lys Glu Leu Phe Gly Lys Gly Pro Gin Asn Ala Phe Phe Leu 

260 265 270 

Val Lys Phe Trp Ala Asp Leu Asn Cys Asn He Gin Asp Asp Ala Gly 

275 280 285 

Ala Phe Tyr Gly Val Thr Ser Gin Tyr Glu Ser Ser Glu Asn Met Thr 

290 295 300 

Val Thr Cys Ser Thr Lys Val Cys Ser Phe Gly Lys Gin Val Val Glu 
305 310 315 320 

Lys Val Glu Thr Glu Tyr Ala Arg Phe Glu Asn Gly Arg Phe Val Tyr 

325 330 335 

Arg He Asn Arg Ser Pro Met Cys Glu Tyr Met He Asn Phe lie His 

340 345 350 

Lys Leu Lys His Leu Pro Glu Lys Tyr Met Met Asn Ser Val Leu Glu 

355 360 365 

Asn Phe Thr He Leu Leu Val Val Thr Asn Arg Asp Thr Gin Glu Thr 

370 375 380 

Leu Leu Cys Met Ala Cys Val Phe Glu Val Ser Asn Ser Glu His Gly 
385 390 395 400 

Ala Gin His His He Tyr Arg Leu Val Lys Asp 
405 410 

<210> 26 

<211> 1233 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). . (1236) 

<400> 26 

atg gaa agg atg agt gac tct gca gat aag cca att gac aat gat gca 48 
Met Glu Arg Met Ser Asp Ser Ala Asp Lys Pro He Asp Asn Asp Ala 

15 10 15 

gaa ggg gtc tgg age ccc gac ate gag caa age ttt cag gag gec ctg 96 
Glu Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glu Ala Leu 
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20 25 30 

get ate tat cca cca tgt ggg agg agg aaa ate ate tta tea gac gaa 144 
Ala lie Tyr Pro Pro Cys Gly Arg Arg Lys He lie Leu Ser Asp Glu 

35 40 45 

ggc aaa atg tat ggt agg aat gaa ttg ata gee aga tac ate aaa etc 192 
Gly Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr He Lys Leu 

50 55 60 

agg aca ggc aag acg agg ace aga aaa cag gtg tct agt cac att cag 240 
Arg Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His He Gin 
65 70 75 80 

gtt ctt gee aga agg aaa tct cgt gat ttt cat tec aag eta aag gat 288 
Val Leu Ala Arg Arg Lys Ser Arg Asp Phe His Ser Lys Leu Lys Asp 

85 90 95 

cag act gca aag gat aag gec ctg cag cac atg gcg gee atg tec tea 336 
Gin Thr Ala Lys Asp Lys Ala Leu Gin His Met Ala Ala Met Ser Ser 

100 105 110 

gec cag ate gtc teg gec act gec att cat aac aag ctg ggg ctg cct 384 
Ala Gin lie Val Ser Ala Thr Ala He His Asn Lys Leu Gly Leu Pro ■ 

115 120 125 

ggg att cca cgc ccg acc ttc cca ggg gcg ccg ggg ttc tgg ccg gga 432 
Gly He Pro Arg Pro Thr Phe Pro Gly Ala Pro Gly Phe Trp Pro Gly 

130 135 140 

atg att caa aca ggg cag cca gga tec tea caa gac gtc aag cct ttt 480 
Met He Gin Thr Gly Gin Pro Gly Ser Ser Gin Asp Val Lys Pro Phe 
145 150 155 160 

gtg cag cag gee tac ccc ate cag cca gcg gtc aca gee ccc att cca 528 
Val Gin Gin Ala Tyr Pro He Gin Pro Ala Val Thr Ala Pro lie Pro 

165 170 175 

ggg ttt gag cct gca teg gee cca get ccc tea gtc cct gec tgg caa 576 
Gly Phe Glu Pro Ala Ser Ala Pro Ala Pro Ser Val Pro Ala Trp Gin 

180 185 190 

ggt cgc tec att ggc aca acc aag ctt cgc ctg gtg gaa ttt tea get 624 
Gly Arg Ser He Gly Thr Thr Lys Leu Arg Leu Val Glu Phe Ser Ala 

195 200 205 

ttt etc gag cag cag cga gac cca gac teg tac aac aaa cac etc ttc 672 
Phe Leu Glu Gin Gin Arg Asp Pro Asp Ser Tyr Asn Lys His Leu Phe 
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210 215 220 

gtg cac att ggg cat gcc aac cat tct tac agt gac cca ttg ctt gaa 720 

Val His He Gly His Ala Asn His Ser Tyr Ser Asp Pro Leu Leu Glu 
225 230 235 240 

tea gtg gac att cgt cag att tat gac aaa ttt cct gaa aag aaa ggt 768 

Ser Val Asp lie Arg Gin He Tyr Asp Lys Phe Pro Glu Lys Lys Gly 

245 250 255 

ggc tta aag gaa ctg ttt gga aag ggc cct caa aat gcc ttc ttc etc 816 

Gly Leu Lys Glu Leu Phe Gly Lys Gly Pro Gin Asn Ala Phe Phe Leu 

260 265 270 

gta aaa ttc tgg get gat tta aac tgc aat att caa gat gat get ggg 864 

Val Lys Phe Trp Ala Asp Leu Asn Cys Asn He Gin Asp Asp Ala Gly 

275 280 285 

get ttt tat ggt gta acc agt cag tac gag agt tct gaa aat atg aca 912 

Ala Phe Tyr Gly Val Thr Ser Gin Tyr Glu Ser Ser Glu Asn Met Thr 

290 295 300 

gtc acc tgt tec acc aaa gtt tgc tec ttt ggg aag caa gta gta gaa 960 

Val Thr Cys Ser Thr Lys Val Cys Ser Phe Gly Lys Gin Val Val Glu 
305 310 315 320 

aaa gta gag acg gag tat gca agg ttt gag aat ggc cga ttt gta tac 1008 

Lys Val Glu Thr Glu Tyr Ala Arg Phe Glu Asn Gly Arg Phe Val Tyr 

325 330 335 

cga ata aac cgc tec cca atg tgt gaa tat atg ate aac ttc ate cac 1056 

Arg He Asn Arg Ser Pro Met Cys Glu Tyr Met He Asn Phe He His 

340 345 350 

aag etc aaa cac tta cca gag aaa tat atg atg aac agt gtt ttg gaa 1104 

Lys Leu Lys His Leu Pro Glu Lys Tyr Met Met Asn Ser Val Leu Glu 

355 360 365 

aac ttc aca att tta ttg gtg gta aca aac agg gat aca caa gaa act 1152 

Asn Phe Thr lie Leu Leu Val Val Thr Asn Arg Asp Thr Gin Glu Thr 

370 375 380 

eta etc tgc atg gcc tgt gtg ttt gaa gtt tea aat agt gaa cac gga 1200 

Leu Leu Cys Met Ala Cys Val Phe Glu Val Ser Asn Ser Glu His Gly 
385 390 395 400 
gca caa cat cat att tac agg ctt gta aag gac 1233 
Ala Gin His His He Tyr Arg Leu Val Lys Asp 
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405 410 

<210> 27 
<211> 427 
<212> PET 

<213> Homo sapiens 
<400> 27 

He Thr Ser Asn Glu Trp Ser Ser Pro Thr Ser Pro Glu Gly Ser Thr 

15 10 15 

Ala Ser Gly Gly Ser Gin Ala Leu Asp Lys Pro He Asp Asn Asp Ala 

20 25 30 

Glu Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glu Ala Leu 

35 40 45 

Ala He Tyr Pro Pro Cys Gly Arg Arg Lys He He Leu Ser Asp Glu 

50 55 60 

Gly Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr He Lys Leu 
65 70 75 80 

Arg Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His lie Gin 

85 . 90 95 

Val Leu Ala Arg Arg Lys Ala Arg Glu lie Gin Ala Lys Leu Lys Asp 

100 105 110 

Gin Ala Ala Lys Asp Lys Ala Leu Gin Ser Met Ala Ala Met Ser Ser 

115 120 125 

Ala Gin He He Ser Ala Thr Ala Phe His Ser Ser Met Ala Leu Ala 

130 135 140 

Arg Gly Pro Gly Arg Pro Ala Val Ser Gly Phe Trp Gin Gly Ala Leu 
145 150 155 160 

Pro Gly Gin Ala Gly Thr Ser His Asp Val Lys Pro Phe Ser Gin Gin 

165 170 175 

Thr Tyr Ala Val Gin Pro Pro Leu Pro Leu Pro Gly Phe Glu Ser Pro 

180 185 190 

Ala Gly Pro Ala Pro Ser Pro Ser Ala Pro Pro Ala Pro Pro Trp Gin 

195 200 205 

Gly Arg Ser Val Ala Ser Ser Lys Leu Trp Met Leu Glu Phe Ser Ala 

210 215 220 

Phe Leu Glu Gin Gin Gin Asp Pro Asp Thr Tyr Asn Lys His Leu Phe 
225 230 235 240 
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Val His lie Gly Gin Ser Ser Pro Ser Tyr Ser Asp Pro Tyr Leu Glu 

245 250 255 

Ala Val Asp He Arg Gin lie Tyr Asp Lys Phe Pro Glu Lys Lys Gly 

260 265 270 

Gly Leu Lys Asp Leu Phe Glu Arg Gly Pro Ser Asn Ala Phe Phe Leu 

275 280 285 

Val Lys Phe Trp Ala Asp Leu Asn Thr Asn He Glu. Asp Glu Gly Ser 

290 295 300 

Ser Phe Tyr Gly Val Ser Ser Gin Tyr Glu Ser Pro Glu Asn Met He 
305 310 315 320 

He Thr Cys Ser Thr Lys Val Cys Ser Phe Gly Lys Gin Val Val Glu 

325 330 335 

Lys Val Glu Thr Glu Tyr Ala Arg Tyr Glu Asn Gly His Tyr Ser Tyr 

340 345 350 

Arg He His Arg Ser Pro Leu Cys Glu Tyr Met He Asn Phe lie. His 

355 360 365 

Lys Leu Lys His Leu Pro Glu Lys Tyr Met Met Asn Ser Val Leu Glu 

370 375 380 

Asn Phe Thr He Leu Gin Val Val Thr Asn Arg Asp Thr Gin Glu Thr 
385 390 395 400 

Leu Leu Cys He Ala Tyr Val Phe Glu Val Ser Ala Ser Glu His Gly 

405 410 415 

Ala Gin His His He Tyr Arg Leu Val Lys Glu 
420 425 

<210> 28 
<211> 1281 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). .(1284) 

<400> 28 

att acc tec aac gag tgg age tct ccc acc tec cct gag ggg age acc 48 
He Thr Ser Asn Glu Trp Ser Ser Pro Thr Ser Pro Glu Gly Ser Thr 

15 10 15 

gec tct ggg ggc agt cag gca ctg gac aag ccc ate gac aat gac gca 96 
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Ala Ser Gly Gly Ser Gin Ala Leu Asp Lys Pro He Asp Asn Asp Ala 

20 25 30 

gag ggc gtg tgg age ccg gat att gag cag agt ttc cag gag gec etc 144 

Glu Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glu Ala Leu 

35 40 45 

gec ate tac ccg ccc tgt ggc agg cgc aaa ate ate ctg teg gac gag 192 

Ala He Tyr Pro Pro Cys Gly Arg Arg Lys lie He Leu Ser Asp Glu 

50 55 60 

ggc aag atg tat ggt egg aac gag ctg att gec cgc tac ate aag etc 240 

Gly Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr He Lys Leu 

65 70 75 80 

egg aca ggg aag acc cgc ace agg aag cag gtc tec age cac ate cag 288 

Arg Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His He Gin 

85 90 95 

gtg ctg. get cgt.cgc aaa get cgc gag ate cag gec aag eta aag gac 336 

Val Leu Ala Arg Arg Lys Ala Arg Glu lie Gin Ala Lys Leu Lys Asp 

100 105 110 

cag gca get aag gac aag gec ctg cag age atg get gec atg teg tct 384 

Gin Ala Ala Lys Asp Lys Ala Leu Gin Ser Met Ala Ala Met Ser Ser 

115 120 125 

gca cag ate ate tec gee acg gec ttc cac agt age atg gec etc gec 432 

Ala Gin He He Ser Ala Thr Ala Phe His Ser Ser Met Ala Leu Ala 

130 135 140 

egg ggc ccc ggc cgc cca gca gtc tea ggg ttt tgg caa gga get ttg 480 

Arg Gly Pro Gly Arg Pro Ala Val Ser Gly Phe Trp Gin Gly Ala Leu 

145 150 155 160 

cca ggc caa gee gga acg tec cat gat gtg aag cct ttc tct cag caa 528 

Pro Gly Gin Ala Gly Thr Ser His Asp Val Lys Pro Phe Ser Gin Gin 

165 170 175 

acc tat get gtc cag cct ccg ctg cct ctg cca ggg ttt gag tct cct 576 

Thr Tyr Ala Val Gin Pro Pro Leu Pro Leu Pro Gly Phe Glu Ser Pro 

180 185 190 

gca ggg ccc gec cca teg ccc tct gcg ccc ccg gca ccc cca tgg cag 624 

Ala Gly Pro Ala Pro Ser Pro Ser Ala Pro Pro Ala Pro Pro Trp Gin 

195 200 205 

ggc cgc age gtg gec age tec aag etc tgg atg ttg gag ttc tct gee 672 
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Gly Arg Ser Val Ala Ser Ser Lys Leu Trp Met Leu Glu Phe Ser Ala 

210 215 220 

ttc ctg gag cag cag cag gac ccg gac acg tac aac aag cac ctg ttc 720 
Phe Leu Glu Gin Gin Gin Asp Pro Asp Thr Tyr Asn Lys His Leu Phe 
225 230 235 240 

gtg cac att ggc cag tec age cca age tac age gac ccc tac etc gaa 768 
Val His He Gly Gin Ser Ser Pro Ser Tyr Ser Asp Pro Tyr Leu Glu 

245 250 255 

gec gtg gac ate cgc caa ate tat gac aaa ttc ccg gag aaa aag ggt 816 
Ala Val Asp lie Arg Gin He Tyr Asp Lys Phe Pro Glu Lys Lys Gly 

260 265 270 

gga etc aag gat etc ttc gaa egg gga ccc tec aat gec ttt ttt ctt 864 
Gly Leu Lys Asp Leu Phe Glu Arg Gly Pro Ser Asn Ala Phe Phe Leu 

275 280 285 

gtg aag ttc tgg gca gac etc aac acc aac ate gag gat gaa ggc . age 912 
Val Lys Phe Trp Ala Asp Leu Asn Thr Asn lie Glu Asp Glu Gly Ser 

290 295 300 

tec ttc tat ggg gtc tec age cag tat gag age ccc gag aac atg ate 960 
Ser Phe Tyr Gly Val Ser Ser Gin Tyr Glu Ser Pro Glu Asn Met He 
'305 310 315 320 

ate acc tgc tec acg aag gtc tgc tct ttc ggc aag cag gtg gtg gag 1008 
He Thr Cys Ser Thr Lys Val Cys Ser Phe Gly Lys Gin Val Val Glu 

325 330 335 

aaa gtt gag aca gag tat get cgc tat gag aat gga cac tac tct tac 1056 
Lys Val Glu Thr Glu Tyr Ala Arg Tyr Glu Asn Gly His Tyr Ser Tyr 

340 345 350 

cgc ate cac egg tec ccg etc tgt gag tac atg ate aac ttc ate cac 1104 
Arg He His Arg Ser Pro Leu Cys Glu Tyr Met He Asn Phe He His 

355 360 365 

aag etc aag cac etc cct gag aag tac atg atg aac age gtg ctg gag 1152 
Lys Leu Lys His Leu Pro Glu Lys Tyr Met Met Asn Ser Val Leu Glu 

370 375 380 

aac ttc acc ate ctg cag gtg gtc acc aac aga gac aca cag gag acc 1200 
Asn Phe Thr He Leu Gin Val Val Thr Asn Arg Asp Thr Gin Glu Thr 
385 390 395 400 

ttg ctg tgc att gec tat gtc ttt gag gtg tea gee agt gag cac ggg 1248 
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Leu Leu Cys He Ala Tyr Val Phe Glu Val Ser Ala Ser Glu His Gly 

405 410 415 

get cag cac cac ate tac agg ctg gtg aaa gaa 1281 
Ala Gin His His He Tyr Arg Leu Val Lys Glu 
420 425 

<210> 29 
<211> 435 
<212> PRT 

<213> Homo sapiens 
<400> 29 

He Ala Ser Asn Ser Trp Asn Ala Ser Ser Ser Pro Gly Glu Ala Arg 

15 10 15 

Glu Asp Gly Pro Glu Gly Leu Asp Lys Gly Leu Asp Asn Asp Ala Glu 

20 25 30 

Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glu Ala Leu Ala 

35 40 45 

lie Tyr Pro Pro Cys Gly Arg Arg Lys He lie Leu Ser Asp Glu Gly 

50 55 60 

Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr lie Lys Leu Arg 
65 70 75 80 

Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His lie Gin Val 

85 90 95 

Leu Ala Arg Lys Lys Val Arg Glu Tyr Gin Val Gly He Lys Ala Met 

100 105 110 

Asn Leu Asp Gin Val Ser Lys Asp Lys Ala Leu Gin Ser Met Ala Ser 

115 120 125 

Met Ser Ser Ala Gin He Val Ser Ala Ser Val Leu Gin Asn Lys Phe 

130 135 140 

Ser Pro Pro Ser Pro Leu Pro Gin Ala Val Phe Ser Thr Ser Ser Arg 
145 150 155 160 

Phe Trp Ser Ser Pro Pro Leu Leu Gly Gin Gin Pro Gly Pro Ser Gin 

165 170 175 

Asp He Lys Pro Phe Ala Gin Pro Ala Tyr Pro lie Gin Pro Pro Leu 

180 185 190 

Pro Pro Thr Leu Ser Ser Tyr Glu Pro Leu Ala Pro Leu Pro Ser Ala 
195 200 205 
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Ala Ala Ser Val Pro Val Trp Gin Asp Arg Thr He Ala Ser Ser Arg 

210 215 220 

Leu Arg Leu Leu Glu Tyr Ser Ala Phe Met Glu Val Gin Arg Asp Pro 
225 230 235 240 

Asp Thr Tyr Ser Lys His Leu Phe Val His He Gly Gin Thr Asn Pro 

245 250 255 

Ala Phe Ser Asp Pro Pro Leu Glu Ala Val Asp Val Arg Gin He Tyr 

260 265 270 

Asp Lys Phe Pro Glu Lys Lys Gly Gly Leu Lys Glu Leu Tyr Glu Lys 

275 280 285 

Gly Pro Pro Asn Ala Phe Phe Leu Val Lys Phe Trp Ala Asp Leu Asn 

290 295 300 

Ser Thr He Gin Glu Gly Pro Gly Ala Phe Tyr Gly Val Ser Ser Gin 
305 310 315 320 

Tyr Ser Ser Ala Asp Ser Met Thr He Ser Val Ser Thr Lys Val.Cys 

325 330 335 

Ser Phe Gly Lys Gin Val Val Glu Lys Val Glu Thr Glu Tyr Ala Arg 

340 345 350 

Leu Glu Asn Gly Arg Phe Val Tyr Arg He His Arg Ser Pro Met Cys 

355 360 365 

Glu Tyr Met He Asn Phe He His Lys Leu Lys His Leu Pro Glu Lys 

370 375 380 

Tyr Met Met Asn Ser Val Leu Glu Asn Phe Thr He Leu Gin Val Val 
385 390 395 400 

Thr Ser Arg Asp Ser Gin Glu Thr Leu Leu Val He Ala Phe Val Phe 

405 410 415 

Glu Val Ser Thr Ser Glu His Gly Ala Gin His His Val Tyr Lys Leu 
420 425 430 

Val Lys Asp 

<210> 30 

<211> 1305 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). .(1305) 
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<400> 30 

ata gcg tec aac age tgg aac gec age age age ccc ggg gag gee egg 48 
He Ala Ser Asn Ser Trp Asn Ala Ser Ser Ser Pro Gly Glu Ala Arg 

15 10 15 

gag gat ggg ccc gag ggc ctg gac aag ggg ctg gac aac gat gcg gag 96 
Glu Asp Gly Pro Glu Gly Leu Asp Lys Gly Leu Asp Asn Asp Ala Glu 

20 25 30 

ggc gtg tgg age ccg gac ate gag cag age ttc cag gag gee ctg gee 144 
Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glu Ala Leu Ala 

35 40 45 

ate tac ccg ccc tgc ggc egg egg aag ate ate ctg tea gac gag ggc 192 
lie Tyr Pro Pro Cys Gly Arg Arg Lys He He Leu Ser Asp Glu Gly 

50 55 60 

aag atg tac ggc cga aat gag ttg att gca cgc tat att aaa ctg agg 240 
Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr lie Lys Leu Arg 
65 70 75 80 

acg ggg aag act egg acg aga aaa cag gtg tec age cac ata cag gtt 288 
Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His He Gin Val 

85 90 95 

eta get egg aag aag gtg egg gag tac cag gtt ggc ate aag gee atg 336 
Leu Ala Arg Lys Lys Val Arg Glu Tyr Gin Val Gly He Lys Ala Met 

100 105 110 

aac ctg gac cag gtc tec aag gac aaa gec ctt cag age atg gcg tec 384 
Asn Leu Asp Gin Val Ser Lys Asp Lys Ala Leu Gin Ser Met Ala Ser 

115 120 125 

atg tec tct gec cag ate gtc tct gec agt gtc ctg cag aac aag ttc 432 
Met Ser Ser Ala Gin He Val Ser Ala Ser Val Leu Gin Asn Lys Phe 

130 135 140 

age cca cct tec cct ctg ccc cag gec gtc ttc tec act tec teg egg 480 
Ser Pro Pro Ser Pro Leu Pro Gin Ala Val Phe Ser Thr Ser Ser Arg 
145 150 155 160 

ttc tgg age age ccc cct etc ctg gga cag cag cct gga ccc tct cag 528 
Phe Trp Ser Ser Pro Pro Leu Leu Gly Gin Gin Pro Gly Pro Ser Gin 

165 170 175 

gac ate aag ccc ttt gca cag cca gee tac ccc ate cag ccg ccc ctg 576 
Asp He Lys Pro Phe Ala Gin Pro Ala Tyr Pro He Gin Pro Pro Leu 
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180 185 190 

ccg ccg acg etc age agt tat gag ccc ctg gec ccg etc ccc tea get 624 

Pro Pro Thr Leu Ser Ser Tyr Glu Pro Leu Ala Pro Leu Pro Ser Ala 

195 200 205 

get gee tct gtg cct gtg tgg cag gac cgt ace att gee tec tec egg 672 

Ala Ala Ser Val Pro Val Trp Gin Asp Arg Thr He Ala Ser Ser Arg 

210 215 220 

ctg egg etc ctg gag tat tea gee ttc atg gag gtg cag cga gac cct 720 

Leu Arg Leu Leu Glu Tyr Ser Ala Phe Met Glu Val Gin Arg Asp Pro 

225 230 235 240 

gac acg tac age aaa cac ctg ttt gtg cac ate ggc cag acg aac ccc 768 

Asp Thr Tyr Ser Lys His Leu Phe Val His He Gly Gin Thr Asn Pro 

245 250 255 

gee ttc tea gac cca ccc ctg gag gca gta gat gtg cgc cag ate tat 816 

Ala Phe Ser Asp Pro Pro Leu Glu Ala Val Asp Val Arg Gin He Tyr . 

260 265 270 

gac aaa ttc ccc gag aaa aag gga gga ttg aag gag etc tat gag aag 864 

Asp Lys Phe Pro Glu Lys Lys Gly Gly Leu Lys Glu Leu Tyr Glu Lys 

275 280 285 

ggg ccc cct aat gee ttc ttc ctt gtc aag ttc tgg gee gac etc aac 912 

Gly Pro Pro Asn Ala Phe Phe Leu Val Lys Phe Trp Ala Asp Leu Asn 

290 295 300 

age acc ate cag gag ggc ccg gga gee ttc tat ggg gtc age tct cag 960 

Ser Thr He Gin Glu Gly Pro Gly Ala Phe Tyr Gly Val Ser Ser Gin 

305 310 315 320 

tac age tct get gat age atg acc ate age gtc tec acc aag gtg tgc 1008 

Tyr Ser Ser Ala Asp Ser Met Thr He Ser Val Ser Thr Lys Val Cys 

325 330 335 

tec ttt ggc aaa cag gtg gta gag aag gtg gag act gag tat gee agg 1056 

Ser Phe Gly Lys Gin Val Val Glu Lys Val Glu Thr Glu Tyr Ala Arg 

340 345 350 

ctg gag aac ggg cgc ttt gtg tac cgt ate cac cgc teg ccc atg tgc 1104 

Leu Glu Asn Gly Arg Phe Val Tyr Arg He His Arg Ser Pro Met Cys 

355 360 365 

gag tac atg ate aac ttc ate cac aag ctg aag cac ctg ccc gag aag 1152 

Glu Tyr Met He Asn Phe lie His Lys Leu Lys His Leu Pro Glu Lys 
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370 375 380 

tac atg atg aac age gtg ctg gag aac ttc acc ate ctg cag gtg gtc 1200 
Tyr Met Met Asn Ser Val Leu Glu Asn Phe Thr lie Leu Gin Val Val 
385 390 395 400 

acg age egg gac tec cag gag acc ttg ctt gtc att get ttt gtc ttc 1248 
Thr Ser Arg Asp Ser Gin Glu Thr Leu Leu Val lie Ala Phe Val Phe 

405 410 415 

gaa gtc tec acc agt gag cac ggg gec cag cac cat gtc tac aag etc 1296 
Glu Val Ser Thr Ser Glu His Gly Ala Gin His His Val Tyr Lys Leu 

420 425 430 

gtc aaa gac 1305 
Val Lys Asp 
435 

<210> 31 
<211> 1132 
<212> PRT 
<213> Homo sapiens 
<400> 31 

Met Pro Arg Ala Pro Arg Cys Arg Ala Val Arg Ser Leu Leu Arg Ser 

15 10 15 

His Tyr Arg Glu Val Leu Pro Leu Ala Thr Phe Val Arg Arg Leu Gly 

20 25 30 

Pro Gin Gly Trp Arg Leu Val Gin Arg Gly Asp Pro Ala Ala Phe Arg 

35 40 45 

Ala Leu Val Ala Gin Cys Leu Val Cys Val Pro Trp Asp Ala Arg Pro 

50 55 60 

Pro Pro Ala Ala Pro Ser Phe Arg Gin Val Ser Cys Leu Lys Glu Leu 
65 70 75 80 

Val Ala Arg Val Leu Gin Arg Leu Cys Glu Arg Gly Ala Lys Asn Val 

85 90 95 

Leu Ala Phe Gly Phe Ala Leu Leu Asp Gly Ala Arg Gly Gly Pro Pro 

100 105 110 

Glu Ala Phe Thr Thr Ser Val Arg Ser Tyr Leu Pro Asn Thr Val Thr 

115 120 125 

Asp Ala Leu Arg Gly Ser Gly Ala Trp Gly Leu Leu Leu Arg Arg Val 
130 135 140 
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Gly Asp Asp Val Leu Val His Leu Leu 
145 150 
Leu Val Ala Pro Ser Cys Ala Tyr Gin 
165 

Gin Leu Gly Ala Ala Thr Gin Ala Arg 
180 185 
Pro Arg Arg Arg Leu Gly Cys Glu Arg 

195 200 
Glu Ala Gly Val Pro Leu Gly Leu Pro 

210 215 
Gly Gly Ser Ala Ser Arg Ser Leu Pro 
225 230 
Gly Ala Ala Pro Glu Pro Glu Arg Thr 
245 

Ala His Pro Gly Arg Thr Arg Gly Pro 
260 265 
Val Ser Pro Ala Arg Pro Ala Glu Glu 

275 280 
Leu Ser Gly Thr Arg His Ser His Pro 

290 295 
Ala Gly Pro Pro Ser Thr Ser Arg Pro 
305 310 
Cys Pro Pro Val Tyr Ala Glu Thr Lys 
325 

Asp Lys Glu Gin Leu Arg Pro Ser Phe 
340 345 
Ser Leu Thr Gly Ala Arg Arg Leu Val 

355 360 
Arg Pro Trp Met Pro Gly Thr Pro Arg 

370 375 
Arg Tyr Trp Gin Met Arg Pro Leu Phe 
385 390 
Ala Gin Cys Pro Tyr Gly Val Leu Leu 
405 

Ala Ala Val Thr Pro Ala Ala Gly Val 
420 425 



Ala Arg Cys Ala 
155 

Val Cys Gly Pro' 
170 

Pro Pro Pro His 

Ala Trp Asn.His 
205 

Ala Pro Gly Ala 
220 

Leu Pro Lys Arg 
235 

Pro Val Gly Gin 
250 

Ser Asp Arg Gly 

Ala Thr Ser Leu 
285 

Ser Val Gly Arg 
300 

Pro Arg Pro Trp 
315 

His Phe Leu Tyr 
330 

Leu Leu Ser Ser 

Glu Thr He Phe 

365 

Arg Leu Pro Arg 
380 

Leu Glu Leu Leu 
395 

Lys Thr His Cys 
410 

Cys Ala Arg Glu 



Leu Phe Val 
160 

Pro Leu Tyr 
175 

Ala Ser Gly 
190 

Ser Val Arg 

Arg Arg Arg 

Pro Arg Arg 
240 

Gly Ser Trp 

255 
Phe Cys Val 
270 

Glu Gly Ala 

Gin His His 

Asp Thr Pro 
320 

Ser Ser Gly 

335 
Leu Arg Pro 
350 

Leu Gly Ser 

Leu Pro Gin 

Gly Asn His 
400 

Pro Leu Arg 

415 
Lys Pro Gin 
430 
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Gly Ser Val Ala Ala Pro Glu Glu Glu Asp Thr Asp Pro Arg Arg Leu 

435 440 445 

Val Gin Leu Leu Arg Gin His Ser Ser Pro Trp Gin Val Tyr Gly Phe 

450 455 460 

Val Arg Ala Cys Leu Arg Arg Leu Val Pro Pro Gly Leu Trp Gly Ser 
465 470 475 480 

Arg His Asn Glu Arg Arg Phe Leu Arg Asn Thr Lys Lys Phe He Ser 

485 490 495 

Leu Gly Lys His Ala Lys Leu Ser Leu Gin Glu Leu Thr Trp Lys Met 

500 505 510 

Ser Val Arg Asp Cys Ala Trp Leu Arg Arg Ser Pro Gly Val Gly Cys 

515 520 525 

Val Pro Ala Ala Glu His Arg Leu Arg Glu Glu He Leu Ala Lys Phe 

530 535 540 

Leu His Trp Leu Met Ser Val Tyr Val Val Glu Leu Leu Arg Ser Phe 
545 550 555 560 

Phe Tyr Val Thr Glu Thr Thr Phe Gin Lys Asn Arg Leu Phe Phe Tyr 

565 570 575 

Arg Lys Ser Val Trp Ser Lys Leu Gin Ser He Gly lie Arg Gin His 

580 585 590 

Leu Lys Arg Val Gin Leu Arg Glu Leu Ser Glu Ala Glu Val Arg Gin 

595 600 605 

His Arg Glu Ala Arg Pro Ala Leu Leu Thr Ser Arg Leu Arg Phe He 

610 615 620 

Pro Lys Pro Asp Gly Leu Arg Pro He Val Asn Met Asp Tyr Val Val 
625 630 635 640 

Gly Ala Arg Thr Phe Arg Arg Glu Lys Arg Ala Glu Arg Leu Thr Ser 

645 650 655 

Arg Val Lys Ala Leu Phe Ser Val Leu Asn Tyr Glu Arg Ala Arg Arg 

660 665 670 

Pro Gly Leu Leu Gly Ala Ser Val Leu Gly Leu Asp Asp He His Arg 

675 680 685 

Ala Trp Arg Thr Phe Val Leu Arg Val Arg Ala Gin Asp Pro Pro Pro 

690 695 700 

Glu Leu Tyr Phe Val Lys Val Asp Val Thr Gly Ala Tyr Asp Thr I le 
705 710 715 720 
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Pro Gin Asp Arg 
Asn Thr 
Gly His 



Leu Gin 
770 
Pro Leu 
785 

Ala Ser 

Ala Val 

Gin Gly 

Met Glu 
850 
Arg Leu 
865 

Lys Thr 

Val Val 

Ala Leu 

Pro Trp 
930 
Asp Tyr 
945 

Asn Arg 
Val Leu 
Ser Leu 



Tyr Cys 
740 
Val Arg 
755 

Pro Tyr 



Arg Asp 

Ser Gly 

Arg He 
820 
Ser He 
835 

Asn Lys 

Val Asp 

Phe Leu 

Asn Leu 
900 
Gly Gly 
915 

Cys Gly 

Ser Ser 

Gly Phe 

Arg Leu 
980 
Gin Thr 
995 



Leu Thr Glu Val He Ala Ser lie lie Lys Pro Gin 
725 730 735 

Val Arg Arg Tyr Ala Val Val Gin Lys Ala Ala His 

745 750 
Lys Ala Phe Lys Ser His Val Ser Thr Leu Thr Asp 

760 765 
Met Arg Gin Phe Val Ala His Leu Gin Glu Thr Ser 

775 780 
Ala Val Val He Glu Gin Ser Ser Ser Leu Asn Glu 
790 795 800 

Leu Phe Asp Val Phe Leu Arg Phe Met Cys His His 
805 810 815 

Arg Gly Lys Ser Tyr Val Gin Cys Gin Gly lie Pro 

825 830 
Leu Ser Thr Leu Leu Cys Ser Leu Cys Tyr Gly Asp 

840 845 
Leu Phe Ala Gly He Arg Arg Asp Gly Leu Leu Leu 

855 860 
Asp Phe Leu Leu Val Thr Pro His Leu Thr His Ala 
870 875 880 

Arg Thr Leu Val Arg Gly Val Pro Glu Tyr Gly Cys 
885 890 895 

Arg Lys Thr Val Val Asn Phe Pro Val Glu Asp Glu 

905 910 
Thr Ala Phe Val Gin Met Pro Ala His Gly Leu Phe 

920 925 
Leu Leu Leu Asp Thr Arg Thr Leu Glu Val Gin Ser 

935 940 
Tyr Ala Arg Thr Ser lie Arg Ala Ser Leu Thr Phe 
950 955 960 

Lys Ala Gly Arg Asn Met Arg Arg Lys Leu Phe Gly 
965 970 975 

Lys Cys His Ser Leu Phe Leu Asp Leu Gin Val Asn 

985 990 
Val Cys Thr Asn He Tyr Lys He Leu Leu Leu Gin 
1000 1005 
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Ala Tyr Arg Phe His Ala Cys Val Leu Gin Leu Pro Phe His Gin Gin 

1010 1015 1020 

Val Trp Lys Asn Pro Thr Phe Phe Leu Arg Val He Ser Asp Thr Ala 
1025 1030 1035 1040 

Ser Leu Cys Tyr Ser He Leu Lys Ala Lys Asn Ala Gly Met Ser Leu 

1045 1050 1055 

Gly Ala Lys Gly Ala Ala Gly Pro Leu Pro Ser Glu Ala Val Gin Trp 

1060 1065 1070 

Leu Cys His Gin Ala Phe Leu Leu Lys Leu Thr Arg His Arg Val Thr 

1075 1080 1085 

Tyr Val Pro Leu Leu Gly Ser Leu Arg Thr Ala Gin Thr Gin Leu Ser 

1090 1095 1100 

Arg Lys Leu Pro Gly Thr Thr Leu Thr Ala Leu Glu Ala Ala Ala Asn 
1105 1110 1115 1120 

Pro Ala Leu Pro Ser Asp Phe Lys Thr He Leu Asp 
1125 1130 

<210> 32 
<211> 3396 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). .(3399) 

<400> 32 

atg ccg cgc get ccc cgc tgc cga gec gtg cgc tec ctg ctg cgc age 48 
Met Pro Arg Ala Pro Arg Cys Arg Ala Val Arg Ser Leu Leu Arg Ser 

15 10 15 

cac tac cgc gag gtg ctg ccg ctg gec acg ttc gtg egg cgc ctg ggg 96 
His Tyr Arg Glu Val Leu Pro Leu Ala Thr Phe Val Arg Arg Leu Gly 

20 25 30 

ccc cag ggc tgg egg ctg gtg cag cgc ggg gac ccg gcg get ttc cgc 144 
Pro Gin Gly Trp Arg Leu Val Gin Arg Gly Asp Pro Ala Ala Phe Arg 

35 40 45 

gcg ctg gtg gee cag tgc ctg gtg tgc gtg ccc tgg gac gca egg ccg 192 
Ala Leu Val Ala Gin Cys Leu Val Cys Val Pro Trp Asp Ala Arg Pro 
50 55 60 
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ccc ccc gcc gcc ccc tec ttc cgc cag gtg tec tgc ctg aag gag ctg 240 
Pro Pro Ala Ala Pro Ser Phe Arg Gin Val Ser Cys Leu Lys Glu Leu 
65 70 75 80 

gtg gcc cga gtg ctg cag agg ctg tgc gag cgc ggc gcg aag aac gtg 288 
Val Ala Arg Val Leu Gin Arg Leu Cys Glu Arg Gly Ala Lys Asn Val 

85 90 95 

ctg gcc ttc ggc ttc gcg ctg ctg gac ggg gcc cgc ggg ggc ccc ccc 336 
Leu Ala Phe Gly Phe Ala Leu Leu Asp Gly Ala Arg Gly Gly Pro Pro 

100 105 110 

gag gcc ttc acc ace. age gtg cgc age tac ctg ccc aac acg gtg acc 384 
Glu Ala Phe Thr Thr Ser Val Arg Ser Tyr Leu Pro Asn Thr Val Thr 

115 120 125 

gac gca ctg egg ggg age ggg gcg tgg ggg ctg ctg ctg cgc cgc gtg 432 
Asp Ala Leu Arg Gly Ser Gly Ala Trp Gly Leu Leu Leu Arg Arg Val 

130 135 140 

ggc gac gac gtg ctg gtt cac ctg ctg gca cgc tgc gcg etc ttt gtg 480 
Gly Asp Asp Val Leu Val His Leu Leu Ala Arg Cys Ala Leu Phe Val 
145 150 155 160 

ctg gtg get ccc age tgc gcc tac cag gtg tgc ggg ccg ccg ctg tac 528 
Leu Val Ala Pro Ser Cys Ala Tyr Gin Val Cys Gly Pro Pro Leu Tyr 

165 170 " 175 

cag etc ggc get gcc act cag gcc egg ccc ccg cca cac get agt gga 576 
Gin Leu Gly Ala Ala Thr Gin Ala Arg Pro Pro Pro His Ala Ser Gly 

180 185 190 

ccc cga agg cgt ctg gga tgc gaa egg gcc tgg aac cat age gtc agg 624 
Pro Arg Arg Arg Leu Gly Cys Glu Arg Ala Trp Asn His Ser Val Arg 

195 200 205 

gag gcc ggg gtc ccc ctg ggc ctg cca gcc ccg ggt gcg agg agg cgc 672 
Glu Ala Gly Val Pro Leu Gly Leu Pro Ala Pro Gly Ala Arg Arg Arg 

210 215 220 

ggg ggc agt gcc age cga agt ctg ccg ttg ccc aag agg ccc agg cgt 720 
Gly Gly Ser Ala Ser Arg Ser Leu Pro Leu Pro Lys Arg Pro Arg Arg 
225 230 235 240 

ggc get gcc cct gag ccg gag egg acg ccc gtt ggg cag ggg tec tgg 768 
Gly Ala Ala Pro Glu Pro Glu Arg Thr Pro Val Gly Gin Gly Ser Trp 
245 250 255 
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gcc cac ccg ggc agg acg cgt gga ccg agt gac cgt ggt ttc tgt gtg 816 
Ala His Pro Gly Arg Thr Arg Gly Pro Ser Asp Arg Gly Phe Cys Val 

260 265 270 

gtg tea cct gcc aga ccc gcc gaa gaa gcc acc tct ttg gag ggt gcg 864 
Val Ser Pro Ala Arg Pro Ala Glu Glu Ala Thr Ser Leu Glu Gly Ala 

275 280 285 

etc tct ggc acg cgc cac tec cac cca tec gtg ggc cgc cag cac cac 912 
Leu Ser Gly Thr Arg His Ser His Pro Ser Val Gly Arg Glo His His 

290 295 300 

gcg ggc ccc cca tec aca teg egg cca cca cgt ccc tgg gac acg cct 960 
Ala Gly Pro Pro Ser Thr Ser Arg Pro Pro Arg Pro Trp Asp Thr Pro 
305 310 315 320 

tgt ccc ccg gtg tac gcc gag acc aag cac ttc etc tac tec tea ggc 1008 
Cys Pro Pro Val Tyr Ala Glu Thr Lys His Phe Leu Tyr Ser Ser Gly 

325 330 335 

gac aag gag cag ctg egg ccc tec ttc eta etc age tct ctg. agg ccc 1056 
Asp Lys Glu Gin Leu Arg Pro Ser Phe Leu Leu Ser Ser Leu Arg Pro 

340 345 350 

age ctg act ggc get egg agg etc gtg gag acc ate ttt ctg ggt tec. 1104 
Ser Leu Thr Gly Ala Arg Arg Leu Val Glu Thr He Phe Leu Gly Ser 

355 360 365 

agg ccc tgg atg cca ggg act ccc cgc agg ttg ccc cgc ctg ccc cag 1152 
Arg Pro Trp Met Pro Gly Thr Pro Arg Arg Leu Pro Arg Leu Pro Gin 

370 375 380 

cgc tac tgg caa atg egg ccc ctg ttt ctg gag ctg ctt ggg aac cac 1200 
Arg Tyr Trp Gin Met Arg Pro Leu Phe Leu Glu Leu Leu Gly Asn His 
385 390 395 400 

gcg cag tgc ccc tac ggg gtg etc etc aag acg cac tgc ccg ctg cga 1248 
Ala Gin Cys Pro Tyr Gly Val Leu Leu Lys Thr His Cys Pro Leu Arg 

405 410 415 

get gcg gtc acc cca gca gcc ggt gtc tgt gcc egg gag aag ccc cag 1296 
Ala Ala Val Thr Pro Ala Ala Gly Val Cys Ala Arg Glu Lys Pro Gin 

420 425 430 

ggc tct gtg gcg gcc ccc gag gag gag gac aca gac ccc cgt cgc ctg 1344 
Gly Ser Val Ala Ala Pro Glu Glu Glu Asp Thr Asp Pro Arg Arg Leu 

435 440 445 
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gtg cag ctg etc cgc cag cac age age ccc tgg cag gtg tac ggc ttc 1392 
Val Gin Leu Leu Arg Gin His Ser Ser Pro Trp Gin Val Tyr Gly Phe 

450 455 460 

gtg egg gee tgc ctg cgc egg ctg gtg ccc cca ggc etc tgg ggc tec 1440 
Val Arg Ala Cys Leu Arg Arg Leu Val Pro Pro Gly Leu Trp Gly Ser 
465 470 475 480 

agg cac aac gaa cgc cgc ttc etc agg aac acc aag aag ttc ate tec 1488 
Arg His Asn Glu Arg Arg Phe Leu Arg Asn Thr Lys Lys Phe lie Ser 

485 490 495 

ctg ggg aag cat gec aag etc teg ctg cag gag ctg acg tgg aag atg 1536 
Leu Gly Lys His Ala Lys Leu Ser Leu Gin Glu Leu Thr Trp Lys Met 

500 505 510 

age gtg egg gac tgc get tgg ctg cgc agg age cca ggg gtt ggc tgt 1584 
Ser Val Arg Asp Cys Ala Trp Leu Arg Arg Ser Pro Gly Val Gly Cys 

515 520 525 

gtt ccg gee gca gag cac cgt ctg cgt gag gag ate ctg gec aag ttc 1632 « 
Val Pro Ala Ala Glu His Arg Leu Arg Glu Glu He Leu Ala Lys Phe 

530 535 540 

ctg cac tgg ctg atg agt gtg tac gtc gtc gag ctg etc agg tct ttc 1680 
Leu His Trp Leu Met Ser Val Tyr Val Val Glu Leu Leu Arg Ser Phe 
545 550 555 560 

ttt tat gtc acg gag acc acg ttt caa aag aac agg etc ttt ttc tac 1728 
Phe Tyr Val Thr Glu Thr Thr Phe Gin Lys Asn Arg Leu Phe Phe Tyr 

565 570 575 

egg aag agt gtc tgg age aag ttg caa age att gga ate aga cag cac 1776 
Arg Lys Ser Val Trp Ser Lys Leu Gin Ser He Gly lie Arg Gin His 

580 585 590 

ttg aag agg gtg cag ctg egg gag ctg teg gaa gca gag gtc agg cag 1824 
Leu Lys Arg Val Gin Leu Arg Glu Leu Ser Glu Ala Glu Val Arg Gin 

595 600 605 

cat egg gaa gec agg ccc gec ctg ctg acg tec aga etc cgc ttc ate 1872 
His Arg Glu Ala Arg Pro Ala Leu Leu Thr Ser Arg Leu Arg Phe He 

610 615 620 

ccc aag cct gac ggg ctg egg ccg att gtg aac atg gac tac gtc gtg 1920 
Pro Lys Pro Asp Gly Leu Arg Pro lie Val Asn Met Asp Tyr Val Val 
625 630 635 640 
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gga gcc aga acg ttc cgc aga gaa aag agg gcc gag cgt etc acc teg 1968 
Gly Ala Arg Thr Phe Arg Arg Glu Lys Arg Ala Glu Arg Leu Thr Ser 

645 650 655 

agg gtg aag gca ctg ttc age gtg etc aac tac gag egg gcg egg cgc 2016 
Arg Val Lys Ala Leu Phe Ser Val Leu Asn Tyr Glu Arg Ala Arg Arg 

660 665 670 

ccc ggc etc ctg ggc gcc tct gtg ctg ggc ctg gac gat ate cac agg 2064 
Pro Gly Leu Leu Gly Ala Ser Val Leu Gly Leu Asp Asp lie His Arg 

675 680 685 

gcc tgg cgc acc ttc gtg ctg cgt gtg egg gcc cag gac ccg ccg cct 2112 
Ala Trp Arg Thr Phe Val Leu Arg Val Arg Ala Gin Asp Pro Pro Pro 

690 695 700 

gag ctg tac ttt gtc aag gtg gat gtg acg ggc gcg tac gac acc ate 2160 
Glu Leu Tyr Phe Val Lys Val Asp Val Thr Gly Ala Tyr Asp Thr He 
705 710 715 720 

ccc cag gac agg etc acg gag gtc ate gcc age ate ate aaa ccc cag 2208 
Pro Gin Asp Arg Leu Thr Glu Val He Ala Ser He He Lys Pro Gin 

725 730 735 

aac acg tac tgc gtg cgt egg tat gcc gtg gtc cag aag gcc gcc cat 2256 
Asn Thr Tyr Cys Val Arg Arg Tyr Ala Val Val Gin Lys Ala Ala His 

740 745 750 

ggg cac gtc cgc aag gcc ttc aag age cac gtc tct acc ttg aca gac 2304 
Gly His Val Arg Lys Ala Phe Lys Ser His Val Ser Thr Leu Thr Asp 

755 760 765 

etc cag ccg tac atg cga cag ttc gtg get cac ctg cag gag acc age 2352 
Leu Gin Pro Tyr Met Arg Gin Phe Val Ala His Leu Gin Glu Thr Ser 

770 775 780 

ccg ctg agg gat gcc gtc gtc ate gag cag age tec tec ctg aat gag 2400 
Pro Leu Arg Asp Ala Val Val He Glu Gin Ser Ser Ser Leu Asn Glu 
785 790 795 800 

gcc age agt ggc etc ttc gac gtc ttc eta cgc ttc atg tgc cac cac 2448 
Ala Ser Ser Gly Leu Phe Asp Val Phe Leu Arg Phe Met Cys His His 

805 810 815 

gcc gtg cgc ate agg ggc aag tec tac gtc cag tgc cag ggg ate ccg 2496 
Ala Val Arg He Arg Gly Lys Ser Tyr Val Gin Cys Gin Gly He Pro 

820 825 830 
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cag ggc tec ate etc tec acg ctg etc tgc age ctg tgc tac ggc gac 2544 
Gin Gly Ser lie Leu Ser Thr Leu Leu Cys Ser Leu Cys Tyr Gly Asp 

835 840 845 

atg gag aac aag ctg ttt gcg ggg att egg egg gac ggg ctg etc ctg 2592 
Met Glu Asn Lys Leu Phe Ala Gly He Arg Arg Asp Gly Leu Leu Leu 

850 855 860 

cgt ttg gtg gat gat ttc ttg ttg gtg aca cct cac etc ace cac gcg 2640 
Arg Leu Val Asp Asp Phe Leu Leu Val Thr Pro His Leu Thr His Ala 
865 870 875 880 

aaa acc ttc etc agg acc ctg gtc cga ggt gtc cct gag tat ggc tgc 2688 
Lys Thr Phe Leu Arg Thr Leu Val Arg Gly Val Pro Glu Tyr Gly Cys 

885 890 895 

gtg gtg aac ttg egg aag aca gtg gtg aac ttc cct gta gaa gac gag 2736 
Val Val Asn Leu Arg Lys Thr Val Val Asn Phe Pro Val Glu Asp Glu 

900 905 910 

gec ctg ggt ggc acg get ttt gtt cag atg ccg gec cac ggc eta ttc 2784 
Ala Leu Gly Gly Thr Ala Phe Val Gin Met Pro Ala His Gly Leu Phe 

915 920 925 

ccc tgg tgc ggc ctg ctg ctg gat acc egg acc ctg gag gtg cag age 2832 
Pro Trp Cys Gly Leu Leu Leu Asp Thr Arg Thr Leu Glu Val Gin Ser 

930 935 940 

gac tac tec age tat gec egg acc tec ate aga gee agt etc acc ttc 2880 
Asp Tyr Ser Ser Tyr Ala Arg Thr Ser He Arg Ala Ser Leu Thr Phe 
945 950 955 960 

aac cgc ggc ttc aag get ggg agg aac atg cgt cgc aaa etc ttt ggg 2928 
Asn Arg Gly Phe Lys Ala Gly Arg Asn Met Arg Arg Lys Leu Phe Gly 

965 970 975 

gtc ttg egg ctg aag tgt cac age ctg ttt ctg gat ttg cag gtg aac 2976 
Val Leu Arg Leu Lys Cys His Ser Leu Phe Leu Asp Leu Gin Val Asn 

980 985 990 

age etc cag acg gtg tgc acc aac ate tac aag ate etc ctg ctg cag 3024 
Ser Leu Gin Thr Val Cys Thr Asn He Tyr Lys He Leu Leu Leu Gin 

995 1000 1005 

gcg tac agg ttt cac gca tgt gtg ctg cag etc cca ttt cat cag caa 3072 
Ala Tyr Arg Phe His Ala Cys Val Leu Gin Leu Pro Phe His Gin Gin 

1010 1015 1020 
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gtt tgg aag aac ccc aca ttt ttc ctg cgc gtc ate tct gac acg gec 3120 
Val Trp Lys Asn Pro Thr Phe Phe Leu Arg Val He Ser Asp Thr Ala 
1025 1030 1035 1040 

tec etc tgc tac tec ate ctg aaa gee aag aac gca ggg atg teg ctg 3168 
Ser Leu Cys Tyr Ser He Leu Lys Ala Lys Asn Ala Gly Met Ser Leu 

1045 1050 1055 

ggg gee aag ggc gee gee ggc cct ctg ccc tec gag gec gtg cag tgg 3216 
Gly Ala Lys Gly Ala Ala Gly Pro Leu Pro Ser Glu Ala Val Gin Trp 

1060 1065 1070 

ctg tgc cac caa gca ttc ctg etc aag ctg act cga cac cgt gtc ace 3264 
Leu Cys His Gin Ala Phe Leu Leu Lys Leu Thr Arg His Arg Val Thr 

1075 1080 1085 

tac gtg cca etc ctg ggg tea etc agg aca gee cag acg cag ctg agt 3312 
Tyr Val Pro Leu Leu Gly Ser Leu Arg Thr Ala Gin Thr Gin Leu Ser 

1090 1095 1100 

egg aag etc ccg ggg acg acg ctg act gee ctg gag gee gca gee aac 3360 
Arg Lys Leu Pro Gly Thr Thr Leu Thr Ala Leu Glu Ala Ala Ala Asn 
1105 1110 1115 1120 

ccg gca ctg ccc tea gac ttc aag ace ate ctg gac 3396 
Pro Ala Leu Pro Ser Asp Phe Lys Thr lie Leu Asp 

1125 1130 

<210> 33 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 33 

ttggcttcca ggecataatt g 21 
<210> 34 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 34 

aagagggcag atctatcgga 20 
<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> . 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 35 

atggatctcc tgaaggtgct 20 
<210> 36 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 36 

aagagggcag atctatcgga 20 
<210> 37 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 37 

ggaagagtga gcggccatca agg 23 
<210> 38 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 38 

ctgctggaga ggttattcct eg 22 
<210> 39 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artif icial Sequence: artificially synthesized primer 

sequence 

<400> 39 

gccaacacca acctgtccaa gttc 24 
<210> 40 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 40 

tgeaaagget ccaggtctga gggc 24 
<210> 41 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 41 

ctctctctcc tcaggacaa 19 
<210> 42 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 42 

tggagcaaaa cagaatggct gg 22 
<210> 43 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 43 

ctgagatgtc tctctctctc ttag 24 
<210> 44 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 44 

acaatgactg atgagagatg 20 
<210> 45 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 45 

cagacctgaa ggagacct 18 
<210> 46 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 46 

gtcagcgtaa acagttgc 18 
<210> 47 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 47 

gccaagaagc ggatagaagg 20 
<210> 48 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 48 

ctgtggttca gggctcagtc 20 
<210> 49 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 49 

cagtggagct ggacaaagcc 20 
<210> 50 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 50 

tagcgacggt tctggaacca 20 
<210> 51 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 51 

ctgtcatctc actatgggca 20 
<210> 52 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 52 

ccaagtccga gcaggaattt 20 
<210> 53 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 53 

aagacgtcaa gccctttgtg 20 
<210> 54 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 54 

aaaggagcac actttggtgg 20 
<210> 55 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 55 

agcaagaata cgatgccatc 20 
<210> 56 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223>Description of Artificial Sequence: artificially 

synthesized primer sequence 
<400> 56 

gaaggggtgg tggtacggtc 20 
<210> 57 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 57 

tgggaatggc tatgtcagtg 20 
<210> 58 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 58 

ctggtaatct gtgttgtagg 20 
<210> 59 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 59 

caagggcctc tccaaacttg 20 
<210> 60 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 60 

gccccagaga cagcattcca 20 
<210> 61 
<211> 268 
<212> PRT 

<213> Homo sapiens 
<400> 61 

Met Ala Gin Pro Leu Cys Pro Pro Leu Ser Glu Ser Trp Met Leu Ser 
15 10 15 

Ala Ala Trp Gly Pro Thr Arg Arg Pro Pro Pro Ser Asp Lys Asp Cys 
20 25 30 

Gly Arg Ser Leu Val Ser Ser Pro Asp Ser Trp Gly Ser Thr Pro Ala 
35 40 45 
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Asp Ser Pro Val Ala Ser Pro Ala Arg Pro Gly Thr Leu Arg Asp Pro 
50 55 60 

Arg Ala Pro Ser Val Gly Arg Arg Gly Ala Arg Ser Ser Arg Leu Gly 
65 70 75 80 

Ser Gly Gin Arg Gin Ser Ala Ser Glu Arg Glu Lys Leu Arg Met Arg 
85 90 95 

Thr Leu Ala Arg Ala Leu His Glu Leu Arg Arg Phe Leu Pro Pro Ser 
100 105 110 

Val Ala Pro Ala Gly Gin Ser Leu Thr Lys He Glu Thr Leu Arg Leu 
115 120 125 

Ala He Arg Tyr He Gly His Leu Ser Ala Val Leu Gly Leu Ser Glu 
130 135 140 

Glu Ser Leu Gin Arg Arg Cys Arg Gin Arg Gly Asp Ala Gly Ser Pro 
145 150 155 160 

Arg Gly Cys Pro Leu Cys Pro Asp Asp Cys Pro Ala Gin Met Gin Thr 
165 170 175 

Arg Thr Gin Ala Glu Gly Gin Gly Gin Gly Arg Gly Leu Gly Leu Val 
180 185 190 

Ser Ala Val Arg Ala Gly Ala Ser Trp Gly Ser Pro Pro Ala Cys Pro 
195 200 205 

Gly Ala Arg Ala Ala Pro Glu Pro Arg Asp Pro Pro Ala Leu Phe Ala 
210 215 220 

Glu Ala Ala Cys Pro Glu Gly Gin Ala Met Glu Pro Ser Pro Pro Ser 
225 230 235 240 
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Pro Leu Leu Pro Gly Asp Val Leu Ala Leu Leu Glu Thr Trp Met Pro 
245 250 255 

Leu Ser Pro Leu Glu Trp Leu Pro Glu Glu Pro Lys 
260 265 

<210> 62 

<211> 804 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1)..(807) 

<400> 62 

atg gGC cag ccc ctg tgc ccg ccg etc tec gag tec tgg atg etc tct 48 
Met Ala Gin Pro Leu Cys Pro Pro Leu Ser Glu Ser Trp Met Leu Ser 
15 10 15 

gcg gec tgg ggc cca act egg egg ccg ccg ccc tec gac aag gac tgc 96 
Ala Ala Trp Gly Pro Thr Arg Arg Pro Pro Pro Ser Asp Lys Asp Cys 
20 25 30 

ggc cgc tec etc gtc teg tec cca gac tea tgg ggc age acc cca gec 144 
Gly Arg Ser Leu Val Ser Ser Pro Asp Ser Trp Gly Ser Thr Pro Ala 
35 40 45 

gac age ccc gtg gcg age ccc gcg egg cca ggc acc etc egg gac ccc 192 
Asp Ser Pro Val Ala Ser Pro Ala Arg Pro Gly Thr Leu Arg Asp Pro 
50 55 60 

cgc gee ccc tec gta ggt agg cgc ggc gcg cgc age age cgc ctg ggc 240 
Arg Ala Pro Ser Val Gly Arg Arg Gly Ala Arg Ser Ser Arg Leu Gly 
65 70 75 80 

age ggg cag agg cag age gee agt gag egg gag aaa ctg cgc atg cgc 288 
Ser Gly Gin Arg Gin Ser Ala Ser Glu Arg Glu Lys Leu Arg Met Arg 
85 90 95 
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acg ctg gcc cgc gcc ctg cac gag ctg cgc cgc ttt eta ccg ccg tec 336 
Thr Leu Ala Arg Ala Leu His Glu Leu Arg Arg Phe Leu Pro Pro Ser 
100 105 110 

gtg gcg ccc gcg ggc cag age ctg acc aag ate gag acg ctg cgc ctg 384 
Val Ala Pro Ala Gly Gin Ser Leu Thr Lys lie Glu Thr Leu Arg Leu 
115 120 125 

get ate cgc tat ate ggc cac ctg teg gcc gtg eta ggc etc age gag 432 
Ala He Arg Tyr He Gly His Leu Ser Ala Val Leu Gly Leu Ser Glu 
130 135 140 

gag agt etc cag cgc egg tgc egg cag cgc ggt gac gcg ggg tec cct 480 
Glu Ser Leu Gin Arg Arg Cys Arg Gin Arg Gly Asp Ala Gly Ser Pro 
145 150 155 160 

egg ggc tgc ccg ctg tgc ccc gac gac tgc ccc gcg cag atg cag aca 528 
Arg Gly Cys Pro Leu Cys Pro Asp Asp Cys Pro Ala Gin Met Gin Thr 
165 170 175 

egg acg cag get gag ggg cag ggg cag ggg cgc ggg ctg ggc ctg gta 576 
Arg Thr Gin Ala Glu Gly Gin Gly Gin Gly Arg Gly Leu Gly Leu Val 
180 185 190 

tec gcc gtc cgc gcc ggg gcg tec tgg gga tec ccg cct gcc tgc ccc 624 
Ser Ala Val Arg Ala Gly Ala Ser Trp Gly Ser Pro Pro Ala Cys Pro 
195 200 205 

gga gcc cga get gca ccc gag ccg cgc gac ccg cct gcg ctg ttc gcc 672 
Gly Ala Arg Ala Ala Pro Glu Pro Arg Asp Pro Pro Ala Leu Phe Ala 
210 215 220 

gag gcg gcg tgc cct gaa ggg cag gcg atg gag cca age cca ccg tec 720 
Glu Ala Ala Cys Pro Glu Gly Gin Ala Met Glu Pro Ser Pro Pro Ser 
225 230 235 240 
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ccg etc ctt ccg ggc gac gtg ctg get ctg ttg gag acc tgg atg ccc 768 
Pro Leu Leu Pro Gly Asp Val Leu Ala Leu Leu Glu Thr Trp Met Pro 
245 250 255 

etc teg cct ctg gag tgg ctg cct gag gag ccc aag 804 
Leu Ser Pro Leu Glu Trp Leu Pro Glu Glu Pro Lys 
260 265 

<210> 63 
<211> 215 
<212> PRT 

<213> Homo sapiens 
<400> 63 

Met Gly Ser Pro Arg Ser Ala Leu Ser Cys Leu Leu Leu His Leu Leu 
15 10 15 

Val Leu Cys Leu Gin Ala Gin Val Thr Val Gin Ser Ser Pro Asn Phe 
20 25 30 

Thr Gin His Val Arg Glu Gin Ser Leu Val Thr Asp Gin Leu Ser Arg 
35 40 45 

Arg Leu lie Arg Thr Tyr Gin Leu Tyr Ser Arg Thr Ser Gly Lys His 
50 55 60 

Val Gin Val Leu Ala Asn Lys Arg He Asn Ala Met Ala Glu Asp Gly 
65 70 75 80 

Asp Pro Phe Ala Lys Leu He Val Glu Thr Asp Thr Phe Gly Ser Arg 
85 90 95 

Val Arg Val Arg Gly Ala Glu Thr Gly Leu Tyr He Cys Met Asn Lys 
100 105 110 

Lys Gly Lys Leu He Ala Lys Ser Asn Gly Lys Gly Lys Asp Cys Val 
115 120 125 
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Phe Thr Glu He Val Leu Glu Asn Asn Tyr Thr Ala Leu Gin Asn Ala 
130 135 140 

Lys Tyr Glu Gly Trp Tyr Met Ala Phe Thr Arg Lys Gly Arg Pro Arg 
145 150 155 160 

Lys Gly Ser Lys Thr Arg Gin His Gin Arg Glu Val His Phe Met Lys 
165 170 175 

Arg Leu Pro Arg Gly His His Thr Thr Glu Gin Ser Leu Arg Phe Glu 
180 185 190 

Phe Leu Asn Tyr Pro Pro Phe Thr Arg Ser Leu Arg Gly Ser Gin Arg 
195 200 205 

Thr Trp Ala Pro Glu Pro Arg 
210 

<210> 64 
<211> 645 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1)..(648) 

<400> 64 

atg ggc age ccc cgc tec gcg ctg age tgc ctg ctg ttg cac ttg ctg 48 
Met Gly Ser Pro Arg Ser Ala Leu Ser Cys Leu Leu Leu His Leu Leu 
15 10 15 

gtc etc tgc etc caa gee cag gta act gtt cag tec tea cct aat ttt 96 
Val Leu Cys Leu Gin Ala Gin Val Thr Val Gin Ser Ser Pro Asn Phe 
20 25 30 

aca cag cat gtg agg gag cag age ctg gtg acg gat cag etc age cgc 144 
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Thr Gin His Val Arg Glu Gin Ser Leu Val Thr Asp Gin Leu Ser Arg 
35 40 45 

cgc etc ate egg ace tac caa etc tac age cgc ace age ggg aag cac 192 
Arg Leu He Arg Thr Tyr Gin Leu Tyr Ser Arg Thr Ser Gly Lys His 
50 55 60 

gtg cag gtc ctg gec aac aag cgc ate aac gec atg gca gag gac ggc 240 
Val Gin Val Leu Ala Asn Lys Arg He Asn Ala Met Ala Glu Asp Gly 
65 70 75 80 

gac ccc ttc gca aag etc ate gtg gag acg gac acc ttt gga age aga 288 
Asp Pro Phe Ala Lys Leu He Val Glu Thr Asp Thr Phe Gly Ser Arg 
85 90 95 

gtt cga gtc cga gga gec gag acg ggc etc tac ate tgc atg aac aag 336 
Val Arg Val Arg Gly Ala Glu Thr Gly Leu Tyr He Cys Met Asn Lys 
100 105 110 

aag ggg aag ctg ate gec aag age aac ggc aaa ggc aag gac tgc gtc 384 
Lys Gly Lys Leu He Ala Lys Ser Asn Gly Lys Gly Lys Asp Cys Val 
115 120 125 

ttc acg gag att gtg ctg gag aac aac tac aca gcg ctg cag aat gec 432 
Phe Thr Glu He Val Leu Glu Asn Asn Tyr Thr Ala Leu Gin Asn Ala 
130 135 140 

aag tac gag ggc tgg tac atg gec ttc acc cgc aag ggc egg ccc cgc 480 
Lys Tyr Glu Gly Trp Tyr Met Ala Phe Thr Arg Lys Gly Arg Pro Arg 
145 150 155 160 

aag ggc tec aag acg egg cag cac cag cgt gag gtc cac ttc atg aag 528 
Lys Gly Ser Lys Thr Arg Gin His Gin Arg Glu Val His Phe Met Lys 
165 170 175 

egg ctg ccc egg ggc cac cac acc acc gag cag age ctg cgc ttc gag 576 
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Arg Leu Pro Arg Gly His His Thr Thr Glu Gin Ser Leu Arg Phe Glu 
180 185 190 

ttc etc aac tac ccg ccc ttc acg cgc age ctg cgc ggc age cag agg 624 
Phe Leu Asn Tyr Pro Pro Phe Thr Arg Ser Leu Arg Gly Ser Gin Arg 
195 200 205 

act tgg gec ccg gaa ccc cga 645 
Thr Trp Ala Pro Glu Pro Arg 
210 215 
<210> 65 
<211> 212 
<212> PRT 

<213> Homo sapiens 
<400> 65 

Met Asp Tyr Leu Leu Met He Phe Ser Leu Leu Phe Val Ala Cys Gin 
1 5 10 15 

Gly Ala Pro Glu Thr Ala Val Leu Gly Ala Glu Leu Ser Ala Val Gly 
20 25 30 

Glu Asn Gly Gly Glu Lys Pro Thr Pro Ser Pro Pro Trp Arg Leu Arg 
35 40 45 

Arg Ser Lys Arg Cys Ser Cys Ser Ser Leu Met Asp Lys Glu Cys Val 
50 55 60 

Tyr Phe Cys His Leu Asp He He Trp Val Asn Thr Pro Glu His Val 
65 70 75 80 

Val Pro Tyr Gly Leu Gly Ser Pro Arg Ser Lys Arg Ala Leu Glu Asn 
85 90 95 

Leu Leu Pro Thr Lys Ala Thr Asp Arg Glu Asn Arg Cys Gin Cys Ala 
100 105 110 
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Ser Gin Lys Asp Lys Lys Cys Trp Asn Phe Cys Gin Ala Gly Lys Glu 
115 120 125 

Leu Arg Ala Glu Asp lie Met Glu Lys Asp Trp Asn Asn His Lys Lys 
130 135 140 

Gly Lys Asp Cys Ser Lys Leu Gly Lys Lys Cys He Tyr Gin Gin Leu 
145 150 155 160 

Val Arg Gly Arg Lys He Arg Arg Ser Ser Glu Glu His Leu Arg Gin 
165 170 175 

Thr Arg Ser Glu Thr Met Arg Asn Ser Val Lys Ser Ser Phe His Asp 
180 185 190 

Pro Lys Leu Lys Gly Lys Pro Ser Arg Glu Arg Tyr Val Thr His Asn 
195 200 205 

Arg Ala His Trp 

210 
<210> 66 
<211> 636 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). . (639) 

<400> 66 

atg gat tat ttg etc atg att ttc tct ctg ctg ttt gtg get tgc caa 48 
Met Asp Tyr Leu Leu Met He Phe Ser Leu Leu Phe Val Ala Cys Gin 
15 10 15 

gga get cca gaa aca gca gtc tta ggc get gag etc age gcg gtg ggt 96 
Gly Ala Pro Glu Thr Ala Val Leu Gly Ala Glu Leu Ser Ala Val Gly 
20 25 30 
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gag aac ggc ggg gag aaa ccc act ccc agt cca ccc tgg egg etc cgc 144 

Glu Asn Gly Gly Glu Lys Pro Thr Pro Ser Pro Pro Trp Arg Leu Arg 
35 40 45 

egg tec aag cgc tgc tec tgc teg tec ctg atg gat aaa gag tgt gtc 192 

Arg Ser Lys Arg Cys Ser Cys Ser Ser Leu Met Asp Lys Glu Cys Val 
50 55 60 

tac ttc tgc cac ctg gac ate att tgg gtc aac act ccc gag cac gtt 240 

Tyr Phe Cys His Leu Asp He He Trp Val Asn Thr Pro Glu His Val 
65 , 70 75 80 

gtt ccg tat gga ctt gga age cct agg tec aag aga gec ttg gag aat 288 

Val Pro Tyr Gly Leu Gly Ser Pro Arg Ser Lys Arg Ala Leu Glu Asn 
85 90 95 

tta ctt ccc aca aag gca aca gac cgt gag aat aga tgc caa tgt get 336 

Leu Leu Pro Thr Lys Ala Thr Asp Arg Glu Asn Arg Cys Gin Cys Ala 

100 105 110 

age caa aaa gac aag aag tgc tgg aat ttt tgc caa gca gga aaa gaa 384 

Ser Gin Lys, Asp Lys Lys Cys Trp Asn Phe Cys Gin Ala Gly Lys Glu 
115 120 125 

etc agg get gaa gac att atg gag aaa gac tgg aat aat cat aag aaa 432 

Leu Arg Ala Glu Asp He Met Glu Lys Asp Trp Asn Asn His Lys Lys 
130 135 140 

gga aaa gac tgt tec aag ctt ggg aaa aag tgt att tat cag cag tta 480 

Gly Lys Asp Cys Ser Lys Leu Gly Lys Lys Cys He Tyr Gin Gin Leu 
145 150 155 160 

gtg aga gga aga aaa ate aga aga agt tea gag gaa cac eta aga caa 528 

Val Arg Gly Arg Lys He Arg Arg Ser Ser Glu Glu His Leu Arg Gin 
165 170 175 



80/90 



WO 01/48151 



PCT/JP00/09323 



acc agg teg gag acc atg aga aac age gtc aaa tea tct ttt cat gat 576 
Thr Arg Ser Glu Thr Met Arg Asn Ser Val Lys Ser Ser Phe His Asp 
180 185 190 

ccc aag ctg aaa ggc aag ccc tec aga gag cgt tat gtg acc cac aac 624 
Pro Lys Leu Lys Gly Lys Pro Ser Arg Glu Arg Tyr Val Thr His Asn 
195 200 205 

cga gca cat tgg 636 
Arg Ala His Trp 

210 
<210> 67 
<211> 143 
<212> PRT 

<213> Homo sapiens 
<400> 67 

Met Gin His Arg Gly Phe Leu Leu Leu Thr Leu Leu Ala Leu Leu Ala 
15 10 15 

Leu Thr Ser Ala Val Ala Lys Lys Lys Asp Lys Val Lys Lys Gly Gly 
20 25 30 

Pro Gly Ser Glu Cys Ala Glu Trp Ala Trp Gly Pro Cys Thr Pro Ser 
35 40 45 

Ser Lys Asp Cys Gly Val Gly Phe Arg Glu Gly Thr Cys Gly Ala Gin 
50 55 60 

Thr Gin Arg He Arg Cys Arg Val Pro Cys Asn Trp Lys Lys Glu Phe 
65 70 75 80 

Gly Ala Asp Cys Lys Tyr Lys Phe Glu Asn Trp Gly Ala Cys Asp Gly 
85 90 95 

Gly Thr Gly Thr Lys Val Arg Gin Gly Thr Leu Lys Lys Ala Arg Tyr 
100 105 110 
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Asn Ala Gin Cys Gin Glu Thr He Arg Val Thr Lys Pro Cys Thr Pro 
115 120 125 

Lys Thr Lys Ala Lys Ala Lys Ala Lys Lys Gly Lys Gly Lys Asp 

130 135 140 

<210> 68 
<211> 429 
<212> DNA 
<213> Homo sapiens 
<220> 
<221> CDS 
<223> (1)..(432) 
<400> 68 

atg cag cac cga ggc ttc etc etc etc acc etc etc gec ctg ctg gcg 48 
Met Gin His Arg Gly Phe Leu Leu Leu Thr Leu Leu Ala Leu Leu Ala 
15 10 15 

etc acc tec gcg gtc gec aaa aag aaa gat aag gtg aag aag ggc ggc 96 
Leu Thr Ser Ala Val Ala Lys Lys Lys Asp Lys Val Lys Lys Gly Gly 
20 25 30 

ccg ggg age gag tgc get gag tgg gec tgg ggg ccc tgc acc ccc age 144 
Pro Gly Ser Glu Cys Ala Glu Trp Ala Trp Gly Pro Cys Thr Pro Ser 
35 40 45 

age aag gat tgc ggc gtg ggt ttc cgc gag ggc acc tgc ggg gec cag 192 
Ser Lys Asp Cys Gly Val Gly Phe Arg Glu Gly Thr Cys Gly Ala Gin 
50 55 60 

acc cag cgc ate egg tgc agg gtg ccc tgc aac tgg aag aag gag ttt 240 
Thr Gin Arg lie Arg Cys Arg Val Pro Cys Asn Trp Lys Lys Glu Phe 
65 70 75 80 

gga gec gac tgc aag tac aag ttt gag aac tgg ggt gcg tgt gat ggg 288 
Gly Ala Asp Cys Lys Tyr Lys Phe Glu Asn Trp Gly Ala Cys Asp Gly 
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85 90 95 

ggc aca ggc acc aaa gtc cgc caa ggc acc ctg aag aag gcg cgc tac 336 
Gly Thr Gly Thr Lys Val Arg Gin Gly Thr Leu Lys Lys Ala Arg Tyr 
100 105 110 

aat get cag tgc cag gag acc ate cgc gtc acc aag ccc tgc acc ccc 384 
Asn Ala Gin Cys Gin Glu Thr He Arg Val Thr Lys Pro Cys Thr Pro 
115 120 125 

aag acc aaa gca aag gee aaa gec aag aaa ggg aag gga aag gac 429 
Lys Thr Lys Ala Lys Ala Lys Ala Lys Lys Gly Lys Gly Lys Asp 

130 135 140 

<210> 69 
<211> 408 
<212> PRT 
<213> Homo sapiens 
<400> 69 

Met He Pro Gly Asn Arg Met Leu Met Val Val Leu Leu Cys Gin Val 
15 10 15 

Leu Leu Gly Gly Ala Ser His Ala Ser Leu He Pro Glu Thr Gly Lys 
20 25 30 

Lys Lys Val Ala Glu He Gin Gly His Ala Gly Gly Arg Arg Ser Gly 
35 40 45 

Gin Ser His Glu Leu Leu Arg Asp Phe Glu Ala Thr Leu Leu Gin Met 
50 55 60 

Phe Gly Leu Arg Arg Arg Pro Gin Pro Ser Lys Ser Ala Val He Pro 
65 70 75 80 

Asp Tyr Met Arg Asp Leu Tyr Arg Leu Gin Ser Gly Glu Glu Glu Glu 
85 90 95 
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Glu Gin He His Ser Thr Gly Leu Glu Tyr Pro Glu Arg Pro Ala Ser 
100 105 110 

Arg Ala Asn Thr Val Arg Ser Phe His His Glu Glu His Leu Glu Asn 
115 120 125 

He Pro Gly Thr Ser Glu Asn Ser Ala Phe Arg Phe Leu Phe Asn Leu 
130 135 140 

Ser Ser He Pro Glu Asn Glu Ala He Ser Ser Ala Glu Leu Arg Leu 
145 150 155 160 

Phe Arg Glu Gin Val Asp Gin Gly Pro Asp Trp Glu Arg Gly Phe His 
165 170 175 

Arg He Asn He Tyr Glu Val Met Lys Pro Pro Ala Glu Val Val Pro 
180 185 190 

Gly His Leu He Thr Arg Leu Leu Asp Thr Arg Leu Val His His Asn 
195 200 205 

Val Thr Arg Trp Glu Thr Phe Asp Val Ser Pro Ala Val Leu Arg Trp 
210 215 220 

Thr Arg Glu Lys Gin Pro Asn Tyr Gly Leu Ala He Glu Val Thr His 
225 230 235 240 

Leu His Gin Thr Arg Thr His Gin Gly Gin His Val Arg He Ser Arg 
245 250 255 

Ser Leu Pro Gin Gly Ser Gly Asn Trp Ala Gin Leu Arg Pro Leu Leu 
260 265 270 



Val Thr Phe Gly His Asp Gly Arg Gly His Ala Leu Thr Arg Arg Arg 
275 280 285 
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Arg Ala Lys Arg Ser Pro Lys His His Ser Gin Arg Ala Arg Lys Lys 
290 295 300 

Asn Lys Asn Cys Arg Arg His Ser Leu Tyr Val Asp Phe Ser Asp Val 
305 310 315 320 

Gly Trp Asn Asp Trp He Val Ala Pro Pro Gly Tyr Gin Ala Phe Tyr 
325 330 335 

Cys His Gly Asp Cys Pro Phe Pro Leu Ala Asp His Leu Asn Ser Thr 
340 345 350 

Asn His Ala He Val Gin Thr Leu Val Asn Ser Val Asn Ser Ser He 
355 360 365 

Pro Lys Ala Cys Cys Val Pro Thr Glu Leu Ser Ala He Ser Met Leu 
370 375 380 

Tyr Leu Asp Glu Tyr Asp Lys Val Val Leu Lys Asn Tyr Gin Glu Met 
385 390 395 400 

Val Val Glu Gly Cys Gly Cys Arg 
405 

<210> 70 

<211> 1224 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). .(1227) 

<400> 70 

atg att cct ggt aac cga atg ctg atg gtc gtt tta tta tgc caa gtc 48 
Met He Pro Gly Asn Arg Met Leu Met Val Val Leu Leu Cys Gin Val 
1 5 10 15 

ctg eta gga ggc gcg age cat get agt ttg ata cct gag acg ggg aag 96 
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Leu Leu Gly Gly Ala Ser His Ala Ser Leu He Pro Glu Thr Gly Lys 
20 25 30 

aaa aaa gtc gcc gag att cag ggc cac gcg gga gga cgc cgc tea ggg 144 
Lys Lys Val Ala Glu He Gin Gly His Ala Gly Gly Arg Arg Ser Gly 
35 40 45 

cag age cat gag etc ctg egg gac ttc gag gcg aca ctt ctg cag atg 192 
Gin Ser His Glu Leu Leu Arg Asp Phe Glu Ala Thr Leu Leu Gin Met 

.50 55 60 

ttt ggg ctg cgc cgc cgc ccg cag cct age aag agt gcc gtc att ccg 240 
Phe Gly Leu Arg Arg Arg Pro Gin Pro Ser Lys Ser Ala Val He Pro 
65 70 75 80 

gac tac atg egg gat ctt tac egg ctt cag tct ggg gag gag gag gaa 288 
Asp Tyr Met Arg Asp Leu Tyr Arg Leu Gin Ser Gly Glu Glu Glu Glu 
w 85 90 95 

gag cag ate cac age act ggt ctt gag tat cct gag cgc ccg gcc age 336 
Glu Gin He His Ser Thr Gly Leu Glu Tyr Pro Glu Arg Pro Ala Ser 
100 105 110 

egg gcc aac acc gtg agg age ttc cac cac gaa gaa cat ctg gag aac 384 
Arg Ala Asn Thr Val Arg Ser Phe His His Glu Glu His Leu Glu Asn 
115 120 125 

ate cca ggg acc agt gaa aac tct get ttt cgt ttc etc ttt aac etc 432 
He Pro Gly Thr Ser Glu Asn Ser Ala Phe Arg Phe Leu Phe Asn Leu 
130 135 140 

age age ate cct gag aac gag gcg ate tec tct gca gag ctt egg etc 480 
Ser Ser He Pro Glu Asn Glu Ala He Ser Ser Ala Glu Leu Arg Leu 
145 150 155 160 

ttc egg gag cag gtg gac cag ggc cct gat tgg gaa agg ggc ttc cac 528 
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Phe Arg Glu Gin Val Asp Gin Gly Pro Asp Trp Glu Arg Gly Phe His 
165 170 175 

cgt ata aac att tat gag gtt atg aag ccc cca gca gaa gtg gtg cct 576 
Arg lie Asn lie Tyr Glu Val Met Lys Pro Pro Ala Glu Val Val Pro 
180 185 190 

ggg cac etc ate aca cga eta ctg gac acg aga ctg gtc cac cac aat 624 
Gly His Leu He Thr Arg Leu Leu Asp Thr Arg Leu Val His His Asn 
195 200 205 

gtg aca egg tgg gaa act ttt gat gtg age cct gcg gtc ctt cgc tgg 672 
Val Thr Arg Trp Glu Thr Phe Asp Val Ser Pro Ala Val Leu Arg Trp 
210 215 220 

acc egg gag aag cag cca aac tat ggg eta gec att gag gtg act cac 720 
Thr Arg Glu Lys Gin Pro Asn Tyr Gly Leu Ala He Glu Val Thr His 
225 230 235 240 

etc cat cag act egg acc cac cag ggc cag cat gtc agg att age cga 768 
Leu His Gin Thr Arg Thr His Gin Gly Gin His Val Arg He Ser Arg 
245 250 255 

teg tta cct caa ggg agt ggg aat tgg gec cag etc egg ccc etc ctg 816 
Ser Leu Pro Gin Gly Ser Gly Asn Trp Ala Gin Leu Arg Pro Leu Leu 
260 265 270 

gtc acc ttt ggc cat gat ggc egg ggc cat gec ttg acc cga cgc egg 864 
Val Thr Phe Gly His Asp Gly Arg Gly His Ala Leu Thr Arg Arg Arg 
275 280 285 

agg gec aag cgt age cct aag cat cac tea cag egg gee agg aag aag 912 
Arg Ala Lys Arg Ser Pro Lys His His Ser Gin Arg Ala Arg Lys Lys 
290 295 300 

aat aag aac tgc egg cgc cac teg etc tat gtg gac ttc age gat gtg 960 
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Asn Lys Asn Cys Arg Arg His Ser Leu Tyr Val Asp Phe Ser Asp Val 
305 310 315 320 

ggc tgg aat gac tgg att gtg gcc cca cca ggc tac cag gcc ttc tac 1008 
Gly Trp Asn Asp Trp He Val Ala Pro Pro Gly Tyr Gin Ala Phe Tyr 
325 330 335 

tgc cat ggg gac tgc ccc ttt cca ctg get gac cac etc aac tea ace 1056 
Cys His Gly Asp Cys Pro Phe Pro Leu Ala Asp His Leu Asn Ser Thr 
340 345 350 

aac cat gcc att gtg cag acc ctg gtc aat tct gtc aat tec agt ate 1104 
Asn His Ala lie Val Gin Thr Leu Val Asn Ser Val Asn Ser Ser He 
355 360 365 

ccc aaa gcc tgt tgt gtg ccc act gaa ctg agt gcc ate tec atg ctg 1152 
Pro Lys Ala Cys Cys Val Pro Thr Glu Leu Ser Ala He Ser Met Leu 
370 375 380 

tac ctg gat gag tat gat aag gtg gta ctg aaa aat tat cag gag atg 1200 
Tyr Leu Asp Glu Tyr Asp Lys Val Val Leu Lys Asn Tyr Gin Glu Met 
385 390 395 400 

gta gta gag gga tgt ggg tgc cgc 1224 
Val Val Glu Gly Cys Gly Cys Arg 
405 

<210> 71 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<400> 71 

gcccgcgctc caactgctct gatg 24 

<210> 72 
<211> 24 
<212> DNA 



88/90 



WO 01/48151 



PCT/JP00/09323 



<213> Artificial Sequence 
<400> 72 

tgcctacggt ggtgcgccct ctgc 

<210> 73 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 73 

gaagcgcaac agggccatca eg 

<210> 74 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 74 

ccacgtcacg caggtcccgt tc 

<210> 75 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 75 

gatcctgttc tctgcctctg ga 

<210> 76 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 76 

tcatccactt tgtccacccg ag 

<210> 77 
<211> 21 
. <212> DNA 

<213> Artificial Sequence 



22 



22 



22 



22 
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<400> 77 

ttcctcgtct tggccttttg g 21 

<210> 78 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 78 

gctggatctt cgtaggctcc g 21 

<210> 79 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<400> 79 

ggcaagctga ccctgaagt 19 

<210> 80 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<400> 80 

gggtgctcag gtagtggtt 19 
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